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Year after year, Americans have 
chosen tough Ford pickups over all 
others* And they're satisfied with 
their choice — because Ford has the 
highest percentage of repeat buyers 
of any full-size pickup '** Last 
year Ford’s F-Series pickups beat 
Chevy again by a big margin. That's 
truck leadership! Ford's built aero* 



Six — with UKr more torque 
than Chevy. V-8s range from 
most powerful small gas V-& to 
biggest diesel in am pickup. 

Only Ford pickups offer four 
multiple- port electronic fuel* 
injected engines. When properly 
equipped, some Fords are rated 
to tow a 12, 500-lb. trailer. 



rear wheels. The interior of all Ford 



dynamic. Hi-Tech and tough — 
and even better for 1989! 

BIGGER ENGINE, 

MORE TORQUE! 

Fords pickups offer a bigger standard 



COMFORT, CAB CHOICE. 
Only Ford offers a complete 
range of cab choices. There's a 
regular cab, SuperCab and 4-door 
QewCab — with single or dual 



cabs arc roomy and comfortable, 
BIGGER CARGO BOX, 
MORE FAYLOAD. 

Ford gives you a larger, wider, 
deeper pickup box than Chevy, 





Ford s maximum payload exceeds 
Chevy's for each scries — up 
to 1.000 lbs. 

B IGGER VALUE . 

Fords also come with standard 
equipment the Chevy OK doesn’t. 
Features like AM radio with 
distal dock, cigar lighter and 
four gauge package. 

Ali hiti Ford pickups have gas- 
pressurized shocks, standard — 
optional only on Chevy KlbiKJ. 
Ford whs first with rear Anli-lock 
brakes, aerodynamic styling, 
and 1x1 Twin Traction Beam 
independent front suspension. 

Now’s the time to buy or lease a 
tough Ford pickup! 



SPECIFICATIONS 



ENGINES 
4.91, EFlSs 
145-hp. 

5.0L liFl VS 
tMS-tip. 

S SL F.FI VS 
21CMm. 

7.5LKFI V-H 
£tt>-hp. 

Z3L diesel 
IWi-hp. 
PAYLOADS 
F- Series 4x2 
pickups: 1575 to 
5270 Sbs. 
F-Serivs 1x4 
pickups: 1750 trj 
429ft lbs. 



CABS 

Regular 3 -Man Cab 
Ford 2-lkwr 
SuperCati 
Ffird 4 - I >*mr Cltw 
Cab 

MAJOR 

standard 

EQUIPMENT 
FWer brakes 

JYiwer steerinR 
5-speed Of> 
transmission 
Gas-pressurized 
shocks 

Electronic radio 
& clock 

Full instrumentation 



BEST- BUILT AMERICAN 
TRUCKS 8 YEARS RUN NING. 

Based on an average of 
owner-reported problems in a 
series of surveys of '81- 88 
models designed and built 
in North America, At Ford, 

"Qual ity is Job 1" 

■ Based an 198fi llttKid yc,ir EiUlw/acturtrA 
rcpfwE^tl rtiiiiJ Jt L l]Vfnt^ t fin ni|di July 
••HisMNi m 19&7 New Car And Truck 
Buyer Study. 




FORD PICKUPS 

BUILT FOPD TOUGH 
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The Stanley Tools Home Improvement Challenge takes another step in helping 
you do-it-yourself. Vfe're giving you a choice of fiveHometime home improvement 
videotapes free:* Each video gives step-by-step instructions for pnrwfc 
such as Common Home Repairs. Fbmt& Wallpaper and Electric 
>rbu11 also have an opportunity to win the Stanley Tools 
Home Improvement Challenge contest. It’s our biggest con- 
test ever. with prizes that includes $20,000 home improvement, 

10 Chevy trucks, 100 Hometime video libraries and $10,000 worth of Stanley tools. 
To be a part of the Stanley Tools Home Improvement Challenge, just purchase 
any of the featured tools from a participating Stanley dealer and pick up a 



free Homettme Video 
with $8 purchase.* 



form. It could be a very educational experience, 

' PUaSl.iC trauqt L«J»I fw OtH*'. rj^ilr-ntncfc | n i/T.MD. 



STANLEY 



hglpv yw da things righl. 






Car Clink Got a car question? Weve 901 the answer 
Imports New all-wheel-drive cars are ready to roll. 
Inside Detroit Plastic prototypes abound 
Mo tor sport 5 New Clients mean big budgets 

Detroit 89; Sweating The Details 

Powertrains. key models and refinements highlight 
Motor City's new offerings. 

Detroit 89: Emphasis On Engineering 

America's 'B 9 new-car story goes beyond skin deep 
Volkswagen Passat Our Fir si hand drive report 



68 COVER STORY 

A nrw qLTWTJtscn d \ srr-inrciii^h 
iubmc r^bin 1 wjII irarmpart ^nviEFur 
jqujrwkjti !d unppccdrnspti ch?pr*i'. 
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Old House Restoration Floor refinishmg. 
Shop Tools A do-it-all miter saw. 

Bath Grooming 

Accent your bathroom with airr easy-to-buiid 
dothes hamper and circular mirror. 
Workshop Winners 
We run five new tools ragged to find out 
what works and what doesn't 



1 f 5 The Better Home 



• How to regrout ceramic tile 

• Homeowners' Clime • Appliance CJinrc 

SCIENCE/TECHNOLOGY 



Tech Update The latest in space, electronics, military 
Science Home satellite weather maps 
Aviation Piper's Super Cub is reborn. 

Touring The Deep 

Submersi&les made Of transparent acrylic Spheres offer a 
new way 10 view the ocean's fascinating riches. 

Beyond The Blade 

Advancing aL the speed of fight. lasers- are changing 
the way doctors operate 



71 Tomorrows ear today 64 Bath gran mlng 



Electronics A digitized system for sing -a longs. 

Home Video Personal video on the move 

Tomorrow's Car Today 

Navigation, diagnostics, securrty and communications 
Our concept car has them all. with hi-fr and video to go. 



Mystique makes vintage radios collectrbie But condition, 
rarity and styirng make them valuable 



Id O utdoors Hu man d anger versus ani ma I extmc bon. 

78 Big -Lake Warriors 

We tackle wind- whipped, freshwater rollers in a 6- way 
shootout to find the ultimate small boat fishing rig 

BKAHTMENTf 



6 Letter* 



61 Detroit ‘Bffi Sweating the detail* 
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EDITOR'S NOTES 




Auto Editor Swan chan about Chevy's futuristic Veri- 
fur# with engineer Betsy Jackson at GM s MFMord, 
Michigan proving grounds^ 



O F YOU'RE nuL ft scuba diver, until now you've? had a sUm-to-none chance 
of ever seeing any of the ocean's wonders up close and personal, Ye*, you 
might see some things on television, perhaps, or in one of the undersea 
exhibits such as the Living Seaa Pavilion at Disney world's EPCOT Center. But 
Unit's a far cry from actually penetrating the ocean's depths and observing other 
life forms face to face. Scuba enthusiasts were the only ones capable of such inti- 
mate coniacl with the inhabitants of the briny depths. But now, thanks to the sn- 
ventivennss of Phillip danea of Hyco Technologies, and other entrepreneurs, the 
sea's treasures will soon bo accessible to ail of lls. In fact, you can lake a trip right 
now in a submarine off Grand Cayman Island, And you'll set sights you never 
thought you'd see. But when the new generation of glassed-in, deur-wailed 
sightseeing subs arrives next year, the vessels will ^revolutionize the submers- 
ible industry'/' as Jamra likes to say. To get this month's cover story, regulair Con- 
tribute]- Greg Pope traveled to Grand Cayman Island ten take a ride on a current- 
generation tourist submersible anil bring you a full report on what's coming. 

You'll find Lhis intriguing 
article nn page 68. . * * Fall 
brings w iih it not only a vigor- 
ous snap in the air and golden 
leaves, but also the new-cnr 
season. And this issue, like 
every October issue for ump- 
teen years before* is our do- 
mestic new-car issue ( well 
bring you the imports in De- 
cember]. To bring you the two 
articles on the new ears 
(pages 61 anrl S3), our Auto 
Department editors. writers 
and photographers, headed up 
by Automotive Editor Tony 
Swam traveled literally around the world — Detroit. Phoenix, Los Angeles, San 
Francisco, White Sulphur Springs, Burlington, Geneva. Paris, Stuttgart. To- 
kyo, Osaka . The list, and the expense reports, go on and on. It cost a lot of money 
ami ci lot of man hours. Bui it's the only way we can bring you the firsthand infor- 
mation you expect- In the course of fact-gathering, our editors drove not only the 
current crop of offerings, 
hut also several prototype cars 
of the future. We think the ef- 
fort was well worth it. I hope 
you agree. . - ,. Speaking of 
cars nf the future, you'll 
remember our aeries earlier 
this year titled, appropriately 
enough, "Car Of The Future." 

In the series of six articles, we 
chronicled much of the tech- 
nology that will he in the next 
generation nf automobiles, 
perhaps around the year 2000. 

As we discovered* much of the 
technology exists now. It just 
hasn't all been packaged into one car yeL Sounded like a good project for our 
Automotive and Electronics Departments, so w r e decided to build our own ver- 
sion of the car of E he future. Much of the future lies within the world of electron- 
ics, so we wanted to start with today's most electronically sophisticated automo- 
bile. Right now* that's the Buick Riviera, which incorporates such nifty items as 
dash-mounted computer ?ereens and on-board computers that talk to ea^h nth- 
ei\ You can sec the results of our project on page 
71, A navigation system, rear-vision video capa- 
bility, anrl lots of other hardware transform our 
once-=?edate Riviera Into a peek at the future. 

You'll have to decide for yourself what's more 
appealing— today or tomorrow. Tli next time. 




ItiU Is what our Quick Riviera looked like when we 
began our project. Check page ? I to tee how we 
made Ft Into a car of tomorrow. 
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Bui wu shouldn't haw to he one of them. Recently, a group of 
men tried new Cut Guard r “ shave cream for the first time. The 
majority agreed: No nicks. No cuts. No kidding. 

That's because Cut Guard is the only shave 
cream with an exclusive "fr ict ion -redudng" sys- 
tem so advanced, its got a patent pending. 

Of course, nothing can protect against razor 
cuts caused hy a poor edge or an unsteady hand. 

But if >mu don't agree that C ut Guard gives you 
a dose, comfortable cut-free shave, yoa get your 
money hack.' So clip the coupon U might be the 
last cut you make. 

Introducing Cut Guard. 

No nicks. No cuts. No kidding. 



' MtWF'-hidt j-Alt mt i^hiJ un^.D tK. trul ilm and apm m MarJi I. M_i.il Ihe 
riTiuiikirtfl pi3Ti nwi \ i S‘tj( Cijurj 4.h*i*iwi!h name and ddilntM nna^f ■ s’ ljhI la-: 
m R4 bs m-m. ei fan. W77 



Cm/a EAA On Cut Guard'’ 

OdVtitfUV Shaw Cream 

Lit m. «ity- Regular. Menthol or SothiEw Skin) 

cowurat urn uupan pa [urdian? ..*\ itfedil 

[ftj ef rrrfinMri J m *tnrr tmintmaL 
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A Personal Coupes Speakout 



AGREE totally wiLh your con- 
elusions in the? PM Cumpariscin 
Tost "American flyers" (page 
109, June '833, especially in the last 
paragraph on the Ford Thunderbird 
Spurt. I've always loved the looks and 
styling of the Turbo Coupe and desired 
the HQ V8 of the GT Mustang. If they 
combined the two they'd have the ulti- 
mate American Flyer indeed, 

BRET A. GEREN 
SAN DIEGO, CA 



I enjoyed M American Flyers. 1 " Pm 
pleased to see Detroit building cars of 
this caliber. 

However, this arti- 
cle reaffirmed my be- 
lief that front-engined, 

V8-powered T rear- 
wheel-drive automo- 
biles will be around for 
quite awhile. The 
Thunder bird is the 
longest, heaviest, 
most powerful and still 
gets the best mileage! 

So much for the fronl- 
wh eel -dr i ve/small-en- 
gine concept. Long af- 
ter CVJs and turbos 
are worn out, the VS in 
the Ford will be humming right along. 
In the long run, I think this is what 
most Americans want — a car they cam 
drive for some time and do basic ser- 
vice on themselves. 

GORDON SMOKO 
HIGH3PJRE.PA 



1 have looked at and driven all the cars 
In your comparison test I found the 
Chrysler Le Rarer Turbo to be peppy 
and to bea good handler, but found the 
car to bo totally uncivilized, I found 
the Ruick to be a nice car for an old lady 
w ho wants people to thi nk she is young 

again. I, too, liked the Grand Prix SE 
and the Olds Cutlass Supreme Inter- 
national Series but found them to be 
somewhat underpowered. I also found 
that neither the Olds or the Pontiac 
could match the Thunderbird in fit, 
finish or quality of materials used or 
overall build quality. My decision — to 
wait for the 1989 models when the 
Thunrterbird w ill be "all new" and the 
Pontiac and Olds will, I hnpe, have 



more power fill engines end a lot of the 
bugs worked out. 

PH1LJFC DENISE 
RKOOkUNfc, MA 



American Flyers indeed f Great to look 
at, but would I ever buy one? No way; 
Why not? Because the mileage is so 
awful. It really is unconscionable for 
Detroit to continue building bw-mpg 
cars . 1 973 wil I repeal itself, 1 11 keep on 
driving my 4G-mpg Corolla. 

PATTY MILLER 
PITTSFIELD, NH 



1 enjoyed your article on the Chrysler 
LeBaron, but was really surprised by 
your statement about older buyers. 

I bought my Camuru Berlinetta in 
19 and keep finding it more and more 
fun to drive. My son hoDrodded it a 
bit, but it"s all mine and my vanity 
plate says so. My car is nimble, power- 
ful, quick to react, easy to control. 
What more could a 73-year-old w r oman 
driver want? juliet H, culbert 
merritt island, fl 



GoJn' Like 60 



Your comments in the 
PM Perspective part of 
the "LeBaron Owners 
Report 11 (page 1 08, 
Aug, F 88i about the age 
of ow ners (“fully 40 
percent of LeBaron 
coupe? buyers are over 
GO") should be brought 
to the attention of mar- 
keting experts. When 
dri vers reach the gray- 
hair stage, thc?y don't 
necessarily change 
auto-buying habits, 
Pve had my share of convertibles, 
XR-7s, Rivieras and so on. And 
the bells and whistles 
V8s p turbos and more. New I'm 
supposed to be a hot prospect for a 
Crown Victoria or a Caprice. No way. 

Someday the experts will under- 
stand the over-60 market for cars, and 
other goods and services. 

By the w r ay, I like the LeRaron 
coupe but it's not in the same class 
with my Supra, DJ.SlGLEk 

GREEKVILLE.SC 
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PEOPLE. 

EXTRAORDINARY 

RESULTS. 



Dav* BfHLlic, Pu rch^ainjj 

Agent. The ttlttordiiutry 
result: a mir^culoui 
tnakeovtr of th la dc*k- 

C E W3 1 hrRnpu'n & Fn-miry Inc. 

J}w FiKifih^'i^tJ^^ClWiNRiRhi, Mlauimpp 1^6VE 



u My desk waa only 
a step twiy from tfae 
Salvation Army^ 

Dave had given up 
until he discove red 
Formby's* Conditioning Furniture 
Rffiniahcr. This innovation from the 
Formby^s Workshop contains pene^ 
tradnig wood conditioners that help 
prevent drying and crack ing. 

^ Forniby s dissolved the built-up 
varnish, lacquer and shellac- 
revealing the wood's inner glow. 
And it condif ionrd my wood at the 
same rime^ continued Dave. 

Ltt Dave's triumph inspire you. 
Thanks to the 
remarkable 
products that 
come from 
the Formby’s 
Wirkshop— and 
our toll-free 
number for 
expert advice— 
you can get 
extraordinary 
results, 

Nothing works like things 
from The Workshop. 



Result* thut come from a 
conditioning Furniture ReAnisher 
that nourishes as U refinishes- 



IYrm ri'Ht 
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THIS MARK 



IT MEANS 
THE PRODUCT 
HAS BEEN 
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What others ask 
when you buy a tire. 





What Goodyear asks 
when you buy a tire. 




LJo you h; 
child run? 



Do yon have 
front- wheel drive? 



Where do yon 
like to vacation? 



Who else in your 
family drives A 
your car? 



How many miles 
do you driver' 



On what kinds 

of roads? 



Do you carry 
heavy loads? 



Do they plow 
your street 
in the winter? 



How long, do you 
plan on keeping 
your ear? 



Do you use your car 
to tow anything? 



Are there hills 
where vou live? 



Du you like 
to drive fast? 
Ere, etc, etc... 



We know that price is 
important, hut before you buy 
tires from a Goodyear retailer, 
they 11 ask you a lot more than 
how big and how much. There 



area number of otherquestions 
to be answered. They’ll ask 
about what you drive, where 
you drive, and how you drive. 
And because Goodyear makes 



so many tires, no matter what 
you answer your Goodyear 
retailer will be able to recom- 
mend the perfect tire for you. 

Nobody fite you I ike Goodyear 
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Barrow Boats 

The sailing wheelbarrows of 
China tacked across PM'a 
cover 75 years ago, early 
evidence of an emerging spa r- 
it of curiosity. Shensi farm- 
ers could deliver up to 1500 
pounds of produce with little 
effort when a 20- knot breeze 
filled their monowheeletl 
square-riggers. Stem sheets 
could be easily manipulated 
to allow the wheelbarrow to 
sail at right angles to the true 
wind direction. Reefing ar- 
range men its permitted sta- 
bility and control in a blow. 



"Rec" Tech 

Here at home, the advent of 
the internal combustion en 
gine was opening up a wide 
range of recreational pom\- 
hilities. Speedboats natural- 
ly led to aquaplaning, a 
watersport we introduced to 
a fun-hungry readership. 
Standard equipment: afi-ft. 
x g^ft_ plank. The board was 
attached to a simple bridle 
system fastened to the stem 
cleats of a motorboat. The 
lone rider grasped the dual 
reins to maintain balance and 
skimmed away at the exhila- 



rating cl ip of tfhmph, We also 
took cam t.n admonish: '‘‘This 
new sport ik hardly tn he 
recommended to wnmnn and 
children * * - , n 
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Plane Crazy 

Continuing our faaci nation 
with flight, PM s cover 50 
years ago captured the air 
racer: u stripped-down, 
beefed-up projectile that a 
pilot "wore 41 as he sprinted 
around the pylons. We took 
our readers into the cockpit 
wiLh Art Chester— and sur- 
vived a blown crankcase that 
nearly shook the wings off A 
brisk 250 mph airspeed 
saved the hour when ChesLer 
was able to switch off the 
550-ett,-in, powerplant of his 
flying gnat, climb io a safe 



FLYING THE WINGED BULLETS 



altitude, then glide to the TrllfC TrUCkl 
nearest aerodrome for a lie mu nst rating the kind of 




dead -stick landing. We also 
peered behind the scenes at 
the National Air Races, 
where private American in- 
novators struggled to 
keep pace with state- sup- 
ported entries from Eu- 
rope. Making do 
fixed-pitch props, 
showed how American 
pilots were retrofit- 
ting in-line Liber- 
tys amt Allisons in 
a push to avia- 
tion's outer limits. 



inventiveness that would one 
day make California famous, 
a PM reader fashioned this 
recreational vehicle for has 
granddaughters. The micro- 
trailer had to fit two little 
girls and their Less-than- 
pierced pooch. 



25 YEARS AGO; OCTOBER 1963 
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Back To Basics 

Our conclusion after a prov- 
ing-grounds torture test of 
Detroit's model year? The 

automakers had finally aban- 
doned style in favor of sub- 
stance. Finicky pushbutton 
automatic transmissions 
were out Single rfrivc-s hafts 
were eliminating multi-uni- 
versal designs. 

The emphasis was on 
roominess, stowage capaci- 
ty — and subtle improve- 
ments under the skin, like 
the Hoick Special's squeak- 
damping body mounts. 



Hands On 

We also gave our readers a 
glimpse from the cockpit of 
an F- 104 Star fighter, the 

Mach 2 interceptor then be- 
ing outfitted for a ground- 
attack rule. Aviation Editor 
Kevin Brown played hack- 
seater to pilot Charles E. 
Tofferi , winner of the 1963 



Air Force fighter- weapons 
meet. The mission? Demon- 
strate aerial tactics in the 
California high desert from 
the IfkTs menu of munitions, 
PM was even treated to a 
treetop deJivety of a simulat- 
ed nuclear bomb. Anything 
to get out of the 
office, m 
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in 4tn prize ana 
get these power tools. 



Win 1st prize and watch 
someone else use them. 



The excitement is building for the 
biggest home improvement sweepstakes 
ever, And we’ve really nailed down some 
incredible prizes. In fad, there are two 
wavs you car. win. Nationally and locally. 
Let's start locally and build from 
there. Run to your nearest participating 
retailer and fill out an entry form, 'feu 
could win a complete Home Remodeling 
Kit. Including a w,;r kmate* Workbench. 
H Sheet Sander, Circular Saw, Cordless 

C IHB Bad! ft Dir. J ut (U? | In. 



Drill, Bullet* Drill Bit Set, Piranha 1 Sew 
Blade, Screwdriver Bit Set and a Heat 'N 
Strip* Heal Gun, And that's just 4th Prize 
From Ihere, for the really big prizes, all 
entries go to the national drawing where 
you can win 3rd Prize and gel SI 0,000 
worth of home remodeling, Maybe you’d 
like a deck. Or a study Plus, the set of paw 
er tools. Win 2nd Prize and get $25,000 
to re*do your home. And all the tools, 
But hold on to your socks, ’cause here 



comes 1st Prize. $50,000 toward re 
creating the house of your dfeams. Vtell 
to wall Top to bottom,! he works. And, ol 
course, t lie collection of power tools. 

So gel going. ’Cause whatever you 
win, you'll have il made. 

^i kcm? -5*1 

*• laqi^uLr a^.> IpKk r .-*prUMt VQ 

m* P^FKI W f* i - -.I Mr* W In.- Tb> HUN sum- ^ Wuil I* | h 

i • . .IN . ■ , ivb ■ A t. **" i\n m Umim* Tv^‘> H put--. 
:*1.r>.§ to* , V'r-d ■rih'i ifl'jiiit- S-i A ' r, £kp , |? r I1 j P*J 
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SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide, 
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Space Station Hangar To Launch Manned Mars Ship 



HAMPTON, V A — Man’s 
venture to n neighbor- 
ing planet should begin at the 
Space Station, according to a 
:^tudy by NASA'- Langley 
Research Center. 

Launch of u tLmil lion- 
pound Mars vehicle from low 
Earth orbit, instead of 
Earth's surface, would save 
propellant. Heavy-lift boost- 
ers could transport the 
construction materials, A 

Space Station assembly hangar 
[above] with co-orblt Ing proper- 
rain* lank farm. Sprint Erlghi| 
with two reusable bootterc- 



Statinn-bEwd hangar would 
hr i use the Mans craft during 
assembly. while a co* orbiting 
cryogenic propellant tank 
farm stored rued. 

The ship that figure? 
prominently in the Langley 
.study is the se*-r aided Sprint 
vehicle. Jts huge dish-Uke 
aerobiake surfaces would 
elimi li&te fue l ■ eat i Ug pn i] ul 1 - 
Hive braking, Sprint would 
take a year to rearii Mars. 



EiJsrrp IcnQSte 

A-ai .i.tnr ErUr.ir Gt- ii’% T Pui - 
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Propfan Tank/Helo Hunter 



At electrochemical 
cdl provides 
magnetic field. 



Electric Plastic Made Easy 

IW/lffl ■TMEV fU/ LOS ALAMOS, NM— A 

|. ■ fl ft I'lf Vlj V government researcher has 

*j- I fl ] ./y 1.1 I achieved a breakthrough in 

fj lull J I II I electrically conducting plaa- 

i nnj rl All yl Vies. AceLyltnt! fibers must 

/ ivl 1 1 mmfxk be straightened Id conduct 

I ultl 1 1 , HI W )[ efficiently , but the process iii 

I Ilf it | 1 fill 1 ] (\ time-consuming and diffi- 

\ IS 1 1 ^ lift Ini cult. Matt Aldissi injects 

acetylene gae into a magnetic 
field. The acetylene forms 
long molecular chains that 
the field pulls straight. 



Antlhelkopterarrru would Include six mtuilcs and a 30-mm gun. 

KINGSTON UPON THAMES, ENGLAND— Hostile heli- 
copters and tanks could face an unprecedented new air threat 
in a close air combat plane conceived by British Aerospace. 

The srmd I, agile battlefield aircraft — S A B A — wou Id rely on 
two counter-rotating propfans for high thrust at low speeds, 
Canards would enhance maneuverability. Other design crite- 
ria include a 1000-ft, takeoff requirement and a minimum turn 
radius of 500 ft, at speeds as low as 120 knots. 

British Aerospace asserts that the plane would be able to 
ouemaneuver anything within range ofits air-to-air missiles. 
Equipped with Maverick air-to-ground missiles, SABA could 
easily become a tank killer Lo support friendly troops. The 
U,S* Air Force is currently debating close air support needs. 



micrograph 4*2000] of 



Levitating With Ultrasound 

NORTHBROOK, II. 



-Techniques for *u ex- 
pending materials with ultrasound are under 
investigation at Inter.sonies Cofp. 

A beam of intense sound pushes against any 
object il encounters. Two beams can interfere 
with each other h canceling their energies and 
forming tin energy well. An object in the well 
feds no acoustic force, but can’t drift out be- 
cause surrounding forces push it hack in. 

The phenomenon will allow containerlesR 
processing of glass preserving its nonnrrferly 
arrangement of molecules. Container walls 
, touch off crystallisation, 

‘ miring glass's superior 

properties. One potential 
application: hydrogen- 
filled glass spheres for Fu- 
sion reactors. 



SEATTLE, W A — Boeing 
Aerospace is developing a 
telescope that cleans itself. 

Under ah Air Farce con* 
tract, Boeing Ls integrating 
mechanisms that remove 
con Lam inants from a space 
telescope's mirror. Such con- 
tain! nants include rocket ex- 



haust particles and conden- 
sate from nearby gases. The 
system will use an infrared 
Laser beam to spot space dirt. 
Ultrasonic transducer? on 
the mirroFs back will shake 
off particles. Final ly* an ion 
gun will sputter a pulse of 
ions across the mirror to re* 
move molecular films. The 
system will help avoid sur- 
face failure in space-baaed 
•scientific and strategic* de* 
fense optics, 

T«tfr>g syrfm in 
vacuum chamber. 



LEVITATION CAVJTY 



REFLECTOR 



WIRE CAGE 



OBSERVATION PORT 



ENERGY WELL 



LEVITATED S^HSRI 

SOUND V/AV^ P ROM GENERATOR 

RE ELECTED SOUND U/AVE 



INSULATION 



CERAMIC LJLf RASOUNP GENERATOR 

Ultrasonic beam and Iti reflection 
Interfere to form energy wells, 
largest of which holds object. 
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HugewJrtgtfp prop-rat ore antftwin tail boom distinguish Osprey, 



^TTERN^TIONAL DEFENSE 



Brighter Lasers 
On Chips 

LAUREL* MD — Finger- 
nail-size lasers that emit visi- 
I ble light may emerge from 
| research in the Applied 
Physics Laboratory at Johns 
Hopkins U rtiversity . 

Semiconductor labors arc 
commonly found as chips in 
Supermarket checkout scan- 
ners and compact disc play- 



Hopkins KJstenmacher *nd Bry- 
den with optical apparatus. 



ere, When an electric charge 
is applied to such a chip, it 
gives off laser radiation in 
infrared wavelengths. 

The semiconducting mate- 
rial in these infrared lasers is 
gallium or aluminum arse- 
nide. Semiconductor iasefs 
that emit shorter wave- 
lengths of visible light 
require nitrogen-based com- 
pounds such as gallium ni- 
tride, The problem: Making 
these compounds requires 
high temperatures* and! the 
nitrogen tends to evaporate. 
The resulting imbalance 
means the material can't be 
treated to make the slightly 
positive and negative layers 
of a semiconductor. 

The Hopkins researchers 
have beaten this obstacle by 
showering metals with an ar- 
gon ion beam in the presence 
of nitrogen. The beam's im- 
pact furnishes the energy 
needed to make metal ni- 
trides at low temperatures. 
Possible applications in- 
clude flat-screen televisions 
and optical storage devices 
with greater capacity. 



Hitting The Beach In The 1990s 



Armored Mortar 



Automatic loader will feed tipped -muzile mortar In 2-man veh We- 



EAST ALTON, I L — A team, 
of defense contractors led by 
Olin Ordnance are develop- 
ing a mortar that gunners 
can operate from within a 
diminutive tracked vehicle, 
FAMS — short for For- 
ward Armored Mortar Sys- 
tem — involves a separable 
segment of barrel at the mor- 
tar’s muzzle end. The seg- 
ment can be tipped forward 
to allow' insertion of a firing 



round. When the segment is 
closed, the round drops down 
onto the firing pin. 

Subcontractors are pro- 
viding an assortment of 120- 
mm ammunition, including 
antiarmor mines, smoke 
bombs, sensor-fused muni- 
tions and fiberuptically fjpiid- 
ed projectiles. 

The system should en- 
hance baLtiefield survival of 
mortar crews. 



WASHINGTON, DC — Amphibious assault planners will soon 
benefit from increased tactical flexibility, as technology 
catches up with military requirements. 

Last spring, the long-awaited rollout of the Bell Boeing V-22 
Osprey took place in Arlington, Texas. The hybrid transport 
vehrde-^with a combat radius of over 1 000 miles— will make 
over-the-horizon amphibious assault a real option. 

Naturally, the Marines are Bell Boeing's first and biggesi 
customers, having ordered 552 of the tilt-rotors. Delivery will 
begin in 1992. Outfitted for rapid deployment, each Marine 
V-22 can Insert 24 fully equipped troops or 5 tons of assault- 
support cargo. An Air Forte special operations version is also 
under development. 

Meanwhile, both the Navy and Ihe Army have resurrected 

the concept of Ihe air-cushion 



Nark's LGAC shuttles troops and cargo from strip to and inland 



transport platform — the Navy with its LCAC (Landing Craft Air 
Cushion), Ihe Army with ils LACV-30 (Lighter Air Cushion Ve- 
hicle). Both are essentially amphibious high- 
speed barges. But a naw generation of ACVs 
—recently introduced by Textron Mariner 
Systems^-promises to expand the role of the military hover- 
craft. Designated Eagle, the 4- or 6-man craft will take on a 
broad mission profile, including surveillance, infiltration, com- 
mand and control, and search and rescue 
The trend loward hovercraft miniaturization could lead the 
special operations community to adopt a 2-man model 
akin to off-the-shelf civilian sport models. At the other end 
of the spectrum is the Soviet Union's Pomornik-ctass air 
cushion landing craft, a well-armed 1 87-ft. vehicle with a 
350-ion displacement. 
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Burt Rutan's 
Reno Racer 



MOJAVE, C A— The ktflflt 
from Scaled Composites, 
Inc M is this Voyager-esque 
prop plane Ibr the 1989 Reno 
air races. The Pond Racer 
features canted surfaces on 
the tail booms for extra sta- 
bility during speed record 
attempt, 



Pond Racer ( below) with recortf- 
hofdJng P-S Mustangs. Nissan V6 
\ above] will power the plane. 




* 



TV Glasses For Poor-Sighted 




OPTICAL 

FIBER 



IMAGING LENS 



TV 

CAMERA 

LENS 

TV 

CAWTFRTA- 



Optical fibers carry 
pictures to miniature 
solid sta t e cameras, 
image processon 
convert Images to 
data that flow to 
Jiquid-crystal displays, 
infrared eye trackers 
make rmages follow 
eye movements, 



rMAGE- 

PROCESSOR 

CIHfCUFTRY*'- 



rechargeable 

BAHERPES 



LIQUID 

CRYSTAL 

□J5PLAYS 



VfDFO 

OUT 



BALTIMORE. MD— Digi- 
tal l y e n hanctti i mages to he! p 
patients with impaired eye- 
sight art under development 
at Johns Hopkins 1 Wilmer 
Eye Institute. The project 
will result in eyeglasses flt- 



screens. In a battery- 
powered be It worn process- 
ing pack, tiny cameras will 
produce images in real time. 
It’s derived from NASA's 
teEerobntie sensory systems. 



ted with miniature TV ,MF!ARfP ^*2* 



New Ways To Put Pep In Your Step 




MODJFltD 
POCKMFWie 
FOAfut SOLE 



NEW YORK, NY— A new 
contender has entered the 
fight against fool fatigue. 
Reacting 10 the success of 
NiKe's Air line, Converse has 
introduced "Energy Return" 
to cushion athletic shoe 
soles. 

The material is actually a 
polyolefinic foam, derived 
from a heavyweight relative 
of trash-bag polyethylene. 
According to Converse, the 
materia! is lighter and bound- 
er than the polyurethane 
foam used In the Air 
shoes, and more 

Corwcneuys 
Energy Return 
doesn't wear out. 



resilient than ethyl vinyl ace- 
tate loam in other brands. 

Bul Illinois inventor Ken 
Welter says new loams are 
all hype. He's patented an in- 
sole insert based on a plate of 
spring steel. Welter claims 
that the insert, mounted un- 
der the heel, returns 1 00 per- 



cent of the downward lorce in 
a stride, while cradling the 
rear of the foot. Steel Is also 
more durable than plastic 
foam. While admitting that 



shoe manufacturers are 
fumed off by Ihe steel-cush- 
ion concept, Welter says 
marathon runners and hikers 
like his prototype. 
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And Hurt's just the beginning of your savings when 
you buy a Trane XL 90 high efficiency gas furnace. 



Got a one-hundred doctor rebate. Buy and install a Trane XL 90 high efficiency 
gas furnace between August 29 and November 19, 1988, and Trane will 
send you a rebate check for $100. 

Save on home beating for years to come. The XL 90 delivers a lot more warmth 
for every fuel dollar than older, less efficient furnaces. So, if your present 
furnace is getting on in years, it can pay to replace it now with a high 
efficiency XL 90. Then, every winter you'll enjoy the unmatched comfort 
of gas heat at big savings. 

Gill your Trane deoJec. Why wait? Upgrade to a high efficiency Trane gas 
furnace and start saving right away. You'll find your Trane dealer listed 
in the Yellow Pages. 
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■MAGNETOMETER 



HIGH-GAIN 

ANTENNA 



LCW-GAIN 

ANTENN* 



SPECTTOMETEW 

PHOTOMETER 

RADIOMETER 

PACKAGE 



ON^OUST 

■analyses* 



VISUAL AND 
INFRARED 

LOU/-GAIN SOLAR SENMG 
ANTENNA AJ!RAY If^TftUMENTS 



RADOSOfO^E 

THERMOELECTRIC HJO-i-GAJN 
GENERATOR. ANTENNA 



SUNSHADE 



DUST. GAS AND 

PLASMA .ANALYZERS *™PEOANT TANI^ 

REACTION CONTROL L7 COWET PENETRATOR 

SYSTEM TANK^ MAGNETOMETER' 

THRUSTER^ WAVE ANTENNA ■ 

Spacecraft add-ons dJTTer: Ca&lnf huf bJgger antennas. probe 
and rc-tay antenna (not mown L and itlence pacla 



Special Report: All-Purpose Spacecraft For Science 



PASADENA, CA— A versa- 
tile generic spacecraft could 
handle the deep-space ex- 
ploration projects for the 
1990s, say Jet Propulsion 
Laboratory engineers. 

Called Mariner Mark li 
(MMlf), the modular craft can 
be reconfig ured to accommo- 
date scientific packages for a 
variety of targets — comets, 
asteroids, the outer planets 
and their moons. 

Mission requirements call 
for the craft to maintain its ori- 
entation during flight Articu- 
lated, movable platforms will 
permit long-term instrument 
pointing, while a hlgh-gain ra- 
dio antenna faces back at 
Earth. The craft must also 
cany additional propulsion to 
position itsell for large! ren- 
dezvous. 

To meet these and other 
criteria, MM 1 1 will use proven 
hardware, leftovers from pro- 
jects like Viking. Voyager and 
Galileo. But Ihe project will 
also require new technology . 

The cratt’s command and 
da la subsystem will capital- 
ize on today s supercompaci 
microprocessors and memo- 
ry. Wasie heal from ihe radio- 
isotope thermoelectric gen- 
erators will feed into a new 
temperature control subsys- 
tem. Olher newly developed 
components include a fiber- 
optic gyro, star tracker, atti- 
tude-control system and 
instrument-platform actuator. 

MM 1 1$ first incarnation will 



probably be Cornel Rendez- 
vous Asteroid Flyby (CRAF), 
Though launch date and tra- 
jectory will depend on fund- 
ing r the cralt will go up aboard 
a Titan iv-Ceniaur G' ex- 
pendable booster. 

Under curreni plans, the 
crall will fly through ihe 
main asteroid belt. 



CASSINI 



passing by 170-mi. -wide 
Eunomia. After visual and in- 
frared mapping of the aster- 
oid, Ihe craft will perform 
some deep-space propulsive 
maneuvering to bring it into 



WAVE 

■ANTENNA 



PROPELLANT TANK 

thruster- 

CRAF 



REACTION CONTROL 
SYSTEM TANK 



WW£; 

ANTENNA 

f 



formation with a comet called 
Wild 2. 

As CRAF approaches the 
comet, scientists will gauge 
the risk of damage by rocks Or 
ice fragments near the com- 
et's nucleus. Then, for about 
a month, Ihe spacecraft will 
orbit Ihe comet only 30 miles 
from the nucleus. During this 
phase the craft will map ihe 
nucleus, search for a spot to 
inject Ihe penelrator probe, 
and analyze the surrounding 
dusi. gas and plasma For the 
next three years, CRAF will 
lly alongside Wild 2 as the 
comet arcs around Ihe Sun. 

A second MMII cralt 
—named Cassini after Ihe 
1 7ih-ceniury astronomer 
— will orbit Saturn. MMH's 
modularity will allow two of 
Ihe craft's four propellant 
tanks lo be replaced by a 
probe and its relay antenna. 
Developed by the European 
Space Agency, the probe will 
touch down on Titan, Sat- 
urn's satellite whose nitro- 
gen-rich atmosphere Is 
believed to resemble that of 
Earth before life arose here. 

Other MMII projects may 
include asteroid rendezvous, 
Uranus flyby/probe, and 
comet nucleus sample-return 
missions. 

The use of standard-issue 
spacecraft wilh individual- 
ized science packages 
should allow NASA to fulfill its 
planetary goals with great 
financial efficiency. FB 



mg and control equipment. 

Radar signals and data 
(nun an identlfiiralion friend 
or- foe (IFF) transponder in- 
terrogator will feed into the 
plane’s computer. A display 
terminal will map out targets 
and distinguish planes LhaL 

, return I J-’H messages 

from potential smug- 
glers who don't 
respond. The modified P-8 
also offers low-cost military 
early-warning capabilities, 
says Lockheed. 

Roladamt on P -3 |lelt| Mouiei 
n»<±ar_ Fiat- screen display (right) 
tracks targets. 



Airborne Smuggler Spotter 



BURBANK, CA — The Cus- 
toms Service will soon be 
tracking suspected drug run- 



ners with a P-3 Orion patrol 
plane that Lockheed has out- 
fitted with early warn- 
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JOIN THE NAVY 
SEE THE FUTURE 




Join today's Navy and you’ll 
see a kn more than the world. 
You'll discover a world of train- 
ing, challenges, and responsibility 

that can prepare you for the 
future like nothing else can . 

The Navy offers you hundreds 
of high-tech jobs in important 
fields I ike nuclear propulsion com- 
puter technology, electronics and 



aviation, but die Navy offers you 
something even more important: 
teamwork, discipline, leadership, 
and confidence. Tire qualities 

E au'll need to make your future 
righter, 

Add to that the respect you'll 
earn as part of a top-notch team, 
and the Navy looks I ike a great 
place to launch your future. 



Sec your Navy recruiter today 
or call 800.327‘NAVY. 

Set your course For tomorrow 
in today's Navy 

NAVY 

You are Tomorrow. 
You are the Navy, 



CAR CLINIC 



BY MORT SCHULTZ 



Taurus "Steam" Engine 



I 



O HAVE A problem 
with a 1987 F ord Tau- 
rus GL 4-cylinder 
engine. On three separate oc- 
casions since I bought this 
car 10 month* ago, the dealer 
has failed to find out why it 
has lost 4 gallons of coolant. 
The dealer swears there are 
no leaks and there is no trace 
of antifreeze in the oil, A per- 
son I work with owns the 
same model car and has the 
same problem. Do you know 
of others? Where is the anti- 
freeze going? 

FRANK FERRER 
PERRIS, € A 



Let's assume your dealer has 
gone by the book in an at- 
tempt to find a coolant leak. 
He has pressure -tested the 
coating system and has ana- 
lyzed the ail for traces of 



coolant fs antifreeze } ust dis- 
appearing into thin air? 

Ford has had a problem 
with this type of coolant loss 
( and also oil leakage) in en- 
gines of the 1986-3S Taurus , 
1984-88 Tempo and Topaz, 
and 1987-8S Sable and Aero* 
star. / said "had/* because 
once the repair Tm about to 
describe is done , the trouble 
us ually goes away. 

tn the case of models with 
2.3- and 2. 5 -liter engines, 
which includes your Taurus, 
coolant can seep from the en- 
gine at the cylinder head-to- 
block mating surface and 
vaporize as you* re driving 
along because of a deficient 
head gasket. The leak can 
usually be stopped by install- 
ing a newly designed head 
gasket f part No. E83ZS051* 
A l made of a graphite compo - 



Filter Fill Up 

Don't you jusl love easy do-do, 
no-time- at- all maintenance lips 
that help prelect your car s en- 
gine? Here's one, courtesy of 
John Ven Tassel of Gaines, 
Michigan. It will get oil lo the in- 
nards ol the engine in no time Hat 
Cturmg the first start following an 
oil change. 

"When changing your oil and 
filter, remember to pre-fill the 
new filter. Hold it vertically and 
pour fresh oil into it before screw- 
ing it on the engine." 

It'$ easy-to-do and doesn't 
lake any time at all, yet is the 
sure way of eliminating that 
lapse in time until fresh oil is 
pumped from !he crankcase to 
the engine— dunng which parts 
work Without protection. 

You're remembering to lubri- 
cate ihe gasket with fresh oil 
anyway, right? So you'll already 
have a Quart of clean oil open as 
you re installing ihe filler It’s a 
great tip for bottom-mount liners, 
but might be too messy for side- 
mounls. 




sition. The repair r which is 
outlined in Technical Service 
B ultetin f TSB ) 88 -8-8, is cov- 
ered under the terms of the 
basic warranty and power- 
train provisions of the war- 
ranty. If the warranty is no 
longer in effect,, but you're on 
record as having reported the 
condition before the warranty 
ran out, the repair is also 
covered. 

As for those cars equipped 
with 3 - titer engi nes r the re - 
pair is to install a new head 
gasket and new head bolts, 
The document you Want to 
draw your dealer's atten tion 
to is TSB 88-8-7. 

Likes Tension 

M.v l$8l Citation, im Cot- 
vette and 1988 GMC pickup 
truck all have seatbelts that 
annoy me. The shoulder har- 
ness portion doesn't maintain 
constant tension across the 
thesl. 

Unlike the GM harness, 
the harnesses in other vehi- 
cles I p ve driven, such as the 
Jeep Wagoneer and BMW, 
stay Light when 1 lean for- 
ward to tune the radio or ad- 
just the heater or air condi- 
tioner. With the GM harness, 
I have to pull on the belt to 
get it to snap taut across the 
chest again. Can the mecha- 
nism be modified to keep har- 
nesses tight? 

STEPHEN R. BAILEY, M.D. 

MONROEVILLE. PA 

ft can 1 be done. The "comfort - 
position " chest harness, as its 
coifed, is a feature that auto- 
makers figured would make 
seatbelts more acceptable to 
people who felt uncomfort- 
able when restrained, 

F uture vehicles, however, 
may soon have to be equipped 
with full-time tension shoul- 
der harnesses. This will be in 
line with the National High- 
way Traffic Safety Agency's 
evaluation of full -time taut 



shoulder harnesses as being 
safer than the comfort-posi- 
tion type r 

Dancing In 
Th« Dark 

I own a 1985 Dodge Omni 
that stalls repeatedly until 
the engine warms up. The 
dealer recommended a car- 
buretor cleaning and then an 
overhaul, both of which did 
nothing. Now he wants to in- 
stall an electric fud ptimp T 
which is quite costly, Td go 
along with this if I could be 
sure it would help. Will it? 

RICHARD T NASH 
ASHLAND. KY 

If I were the dealer, the first 
thing Fdcbis consult Drive- 
ability Test Procedures far 
the 1985 22-liter carbureted 
engine, which is a booklet 
Chrysler published to guide 
mechanics tn troubleshoot- 
ing. The step-by-step proce- 
dures are very good in getting 
a technician to settle on the 
nub of a problem, especially if 
it's the electronic feedback 
system of the carburetor . 
Electronics, incidentally t is 
not the most common cause of 
cold-engine stalling. An in- 
correct cold-engine (fast) 
idling speed and a misad* 
justed or damaged automatic 
choke are stilt more notori - 
aus,a$ they always havebeen. 

If the reasons for cold- 
engine stalling given in 
Driveability Test Proce- 
dures fail to reveal the cause 
/bryourproWem,, it f s time to 
look elsewhere That's what 
I've done to uncover two rele- 
vant possibilities, neither of 
which involves adding an 
auxiliary electric fuel pump. 

The first possibility (also 
the least expensive) is to in- 
stall a heated air-delay valve 
(part No.4201385) in the vac- 
uum line to the heat*control- 
door vacuum diaphragm. 
t Tien Mr t rr nt to ptttfr Jj} 
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Only one kind of oil can take ttiis kind of heat. 



Temperatures inside Tests show that Mobil 1® conventional motor oil. 
a car's engine can reach Synthetic Motor Oil pro- Mobil 1 costs more. Bui 
570°F, Only synthetic tects vital engine parts more people use it every 
m otor oil can effectively under these extreme con- day -because i t doesn t 
take this heat. ■ ditions better than any pay to playlMMifft. 

■_ MobH 1 1 . Isn’t your cor worth the extra protection? 
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The power 
to merge. 



Do you trust your car to per- 
form well on the on-ramp? Does 
it accelerate smoothly? Hit cruis- 
ing speed quickly? 

If ft doesn't, dirty fuel injectors 
could be robbrng your engine of 



power 

But one bottle of STP* Super 
Concentrated Fuel Injector Cleaner 
quickly dissolves deposits and 
unclogs grimy injectors. It helps 
restore lost power and improve 
acce leration . Helps e liminate 
tough starts and rough idling, too. 
And it's so easy to 
use, just add it to 
your gas tank, 

And when 
your car performs 
better you feel 
better about driving 
Now that’s a nice n 

balance of power. 1 3 bwjds 




CAR CLI NIC 

fC&nli nnedfrom page £2) 



Failure of the heat -control door system 
— i also called the thermostatically con - 
trolled air c leaner— is another reason. 

The heated air-delay value keeps the 
heat -control door dosed for a longer time 
to prevent cold air from creating freezing 
conditions, tee may be causing the heat* 
control door to bind in a partially closed 
position, creating a rich- fuel condition 
that causes the cold engine to stall If this 
rich* fuel condition is the reason for your 
problem , installing on auxiliary electric 
fuel pump as the dealer wants to do will 
only aggrai'ate matters. If the heated air- 
delay valve docent work . take it off the 
engine and explore the second possibili- 
ty. It involves modification of the choke 
unit and installation of a new coolant 
value, solenoid kicker and thermal-bowl 
vent valve, All parts needed to make the 
repair are included in a Driveability 
Package ca rrying pa rt No. 44 1 9409, 1 n- 
Rtructiom on how to install them are out- 
lined in TSB 18-33-88. 

Play Misty For Me 

Cond urination some Li met* farms inside 

the headlights of my 1987 Pontiac Bon- 
neville, The dealer refuses ta do any- 
thing about it, claiming it's normal. 
Before I take action, I need verification 
that it isn't supposed to be this way. Can 
you assure me? joh N mon ah an 

LANCASTER, PA 



Nope. Your dealer has a point. Theseare 
composite headlamps and condensation 
on the insides of lenses is common. The 
tamps, in fact , have, vent tubes— one up- 
per and one lower — attached to them to 
keep condensation to □ minimum If the 
tubes aren't kinked or obstructed, con- 
densation that forms when conditions 
are rights- that is, lenses being cool 
enough and ambient temperature being 
warm enough— is normal and should 
not he cause for concern . 

You may not have noticed, but after 
the lamps are on fora few minutes and 
the insides of the lenses get warm, con- 
densation disappears, 

GM's Power 
Steering Offer II 

Feu 1 items in 25 years of “Car Clinic w 
have gotten such a huge response as the 
one about GM*s power steering system 
(page 3S m June *88). 

To refresh your memory * 1 reported 
that 1 982 -85 GM front-wheel-drive cars 
are covered by the GM offer to repair a 
power steering system that is powerless 
for periods ranging from several seconds 
to as long as 2 minutes upon starting a 
cold engine i especially when the ambient 
temperature is low , 

Many people wrote to tell as their cars 
were repaired free of charge, thanks to 
us. Others wrote and said that their 
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Bull's-Eye Troubleshooting 

Automatic transmission fluid that’s in good condi- 
tion looks clear and doesn't give off a burned odor. 

Contaminated livid, on the other hand, is dirty or 
cloudy looking and — phew! But when you think 
about it, this long-standing method used by Satur- 
day mechanics to determine the condition of transmission fluid doesn't provide a 
way of determining whether livid is just beginning to oxidize. 

Ford Motor Co. advises pulling out the dipstick and allowing a tew drops to fall 
on a paper towel After a couple of minutes, examine the stain as follows: 

■ It the spot is widely dispersed and 
red. pink or Light brown, the fluid is 
in good shape. Nothing needed. 

* If the spot is concentrated and 
the center is darker than the 
Jges, the fluid is starting to oxi 
*•- Replace it and the trans 
i lesion filter 
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dealer# told them “Cur Clinic'* was all 
wet— no such policy existed. 

For those in the latter category, here 
a^ard- for -word is the advisory issued by 
General Motors: 

“General Motors is making available 
a special policy of 5 years or 50,000 m ife? 
t whichever occurs first) to cover a tempo- 
rary reduction in power steering assist 
on some 4.6 million GM front- wheel - 
drive cars produced between 1982 and 
1985 . 

“Some of the vehicles may experience 
reduced power steering assist upon first 
starting the car .primarily in cold weath- 
er, Once the system warms up^ usually 
in 1 or 2 minutes— normal power steer- 
ing assist is restored. The phenomenon 
does not occur while the vehicle is being 
driven after warmup, 

"GM dealers will repair „ free of 
charge „ power steering systems that Ex- 
hibit the problem far 5 years or 50 1 000 
miles, whichevercomes first. CM will re- 
imburse owners who in the past paid to 
have the problem corrected, within the 
time and mileage limits of the special 
policy . provided they present proper re- 
ceipts to their dealer. 

“Specific models included are as fol- 
lows: 1982*84 Buie k Sky hawk* Skylark 
and Century \ Cadillac Cimarron t Chev- 
rolet Cavalier t Citation and Celebrity, 
Oldsmobite Firenza, Omega and Cut- 
lass Ciera, Pontiac S unbird, Phoenix 
and 6000 ? and 1985 Huick Electro, Cad- 
illac de Vilkand Oldsmobile 98. n 

Time Marches On 

I was at my brother's place watching 
him change the engine nil and niter in 
hLs I9R7 Honda Civic. 

He screw ed a new filter on the engine 
and then did something I always 
thought waa a no-no. He placed an oil- 
filter wrench on the new filter and tight- 
ened the filter with the wrench. 

I was taught that you tighten oil fil- 
ters by hand and said so. His silence 
more or less told me to mind my own 
business. Is he in for trouble? 

DAVID ELLISON 
EVANSVILLE. IN 

By rights your brother should have used 
a torque wrench . By not doing so, he may 
indeed be in for trouble if he has over- 
tightened the fitter. Here's why: 

Filters carrying the Honda name for 
1985-88 Honda models Specify in lb, -ft. 
how tigh t to make the filter. For mast 
1985-87 models that specification is 18 
to22 lb. -ft, For most 1988 models, it is 15 
tal7lb,-ft. 

It s impossible for most of us to turn a 
filter to this tightness without using a 
wrench „ Experiments conducted by 
Honda found that unless a person has 



unusual strength, he's unable to turn an 
oil filter mare than 16 lb. -ft.— when the 
filter is at waist level— and no more than 
13 th.-ft. when attaching the filter to on 
engine in o ear from underneath. And 
even less, Fm sure, when your hands are 
greasy from removing the old filter. 

The reason Honda is specific about 
tighten ing a filter is toprei'entan oil Ieoh 
if the filter isn't tightened sufficiently , 
But even more so, it*s to prevent damage 
to the metal surface that comes into con- 
tact with the seal of the Honda oil filters. 
In some cases that surface is an alumi- 
num block— in others ifs an engine oil 
cooler. If the filter is overtightened, 
which is possible todowhen using an or- 
dinary oil filter wrench rather than a 
torque wrench . these surfaces can be eas- 
ily damaged. Then a very expensive re- 
pair may be needed. 

Aftermarket filters designed for use on 
Honda engines don't specify tightening 
with a torque wrench— just hand tight* 
ening. Engineers at Honda offer no 
advice about th is, stating that the recom - 
mended filter for Honda engines is one 
that bears the Honda name. W 



SERVICE TIPS 

■ To keep from l&cling awful one of Ihese 
days when you Imd a crack in the hood of 
your cherished 1995’88 Corvette, check 
to see il Ihe hood touches She lorward end 
ol (he inlet-manifold plenum. A new ple- 
numfpariNo. 101GB443) has been rssued 
to prevent this potential occurrence 

V H you think you* Camry or Celtcs ts us- 
ing too much oil. you may have a point if 
it's equipped with a 2S E engine. New 
valve stem seals (part No. 90913-02075} 
and new piston rings [pari No. 13011* 
74021 ) have been issued !□ reduce oil use 
to nil. 

■ Ford TSB ea-I Z -3 instructs dealers lo 
install aerosol -roam insulating material 
between the two melal panels that Com- 
prise the floor pan lo stop a popping noise, 
called 'oir canning," L below the brake ped- 
□I of a i960 Scorpio. 

■ Chrysler i960 models equipped with 4- 
cylinder anginas, turbos and aulomalic 
transmissions than die at idle when the en- 
gine is warmed up and me air conditioner 
or duf rosie r is engaged may need a dher- 
ent single module engine controller 
(SM EC) So says 156 10 05-00. Wml no 
TS6 says— to dale anyway— Is ihal il you 
have the same setup in your car and tha 
engine stalls under ail conditions, you may 
need a new pickup in the distributor. If 
your dealer has a problem agreeing with 
Ihis, ask him lo gel verification from the 
technical assistance center at Chrysfer. 



DO YOU HAVE A CAR PROBLEM? 
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Will your 

new car 

outlive 
your new 

car loan? 

Introducing STP* Supra Wear 
Control for Newer Cars- 
formulated to help your engine 
run like new longer. 

If you've purchased a new 
car recently you know what a 
huge investment it is. To help make 
sune that investment pays off, 
add new STP Supra Wear Control 
regularly to your new car's oil. 

It's an easy way to give your engine 
extra protection against heat 
and stress, So down the road, you'll 
have something to show for 
your money. 






SUPRA 

WEAR CONTROL 
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OLD HOUSE RESTORATION 



BY BOB VILA 






aren 



Alternatives To Floor Refinishing 



j F YOU can't face the 
i thought of refin ishi ng 
jyqor old wood floors, 
this column is for you. The 
sanding, dust and fumes as- 
sociated with this time-con- 
suming, messy job 
something moat folks iuua 
forward to. 

Although a properly main- 
tained wood floor can last a 
lifetime, years of neglect and 
abuse make some old floors 
practically beyond repair. In 
extreme cases, a floor can be 
so worn that another sanding 
will expose tongue-and- 
groove joints! 

There is an alternative to 
floor re finishing that may ap- 
peal to some old-house own* 
er$. It involves installing a 
new pre finished laminated 
wood floor right aver the old. 
(Some folks even ga as far as 
installing a new pre finished; 
solid wood floor, But this 
usually involves pulling up 
the old flooring.) 

While using new flooring 
won't appeal to purists, some 
of today’s productslook quite 
authentic and will be perfect- 
ly acceptable to many old- 
house owners. 

No matter how abused 
your old wood flour is, it must 
bo sound to successfully ac- 
cept a new wood covering, 
By this, I mean that old floor 
must be flat with no buckling 
or loose boards. The boards 
must be repaired first, along 
with any cracks nr spots 
where the wood moves up 
and down. If you've got any 
offensive squeaks, do your 
best to eliminate them now, 
because you're likely to find 
the squeaks in the same spots 
in your new floor. 

Your best repair option 15 
to simply face nail— or 
screw — the boards into the 



Contributing Editor Bob 
Vita is host of public televi- 
sion s 'TAls Old House. 11 



inftadiirHj laminated wood planks ij a aftwiathrt to mfinisrilftgi 

an old worn floor, Bruce's Sierra Plank uk ii glued In place and fea- 
tures toogoe-and-groove Joints and beveled edg«. 



floor joisLs, Just make sure 
that the nail or screwheads 
are flush or set below the sur- 
face of the old flooring before 
installing anything new* 

Umlnated f looting 

One of the easiest alterna- 
tives to floor refinishing is 
choosing to cover that old, 
damaged floor with a prefin- 
ished laminated planking. 
Although you'll find different 
offerings from the various 
manufacturers. I'll make 
some generalities here so 
you'll know what to expect 
with this type of flooring . 

Most laminated flooring is 
L ^in. or 14 in. thick and, as its 
name implies, is composed of 
several layers of wood. The 
lamination of these layers 



improves the floods stability 
and restricts movement. 
That’s why a laminated floor 
won't bow or warp like a solid 
w ood one can. 

For example r the laminat- 
ed plank flooring I'm most 
familiar with is 3-ply oak, 
with each ply ^in, thick The 
top pain runs one wsy r say 
North to South, while the 
middle ply or core runs the 
other way, say East to Weal. 
The back or bottom ply run^ 
North to South again. So. 
even though the wood is 
hound to expand and con- 
tract, this cross-grain 
lamination means that wood 
U pulling against itself, 
which won't allow expansion. 
That's why laminated wood 
flooring is considered more 



stable than the solid wood 
products. 

Glued dawn 
or floating 

There are generally two dif- 
ferent types of laminated 
flooring systems, which dif- 
fer in how they are installed. 
Much of the%rin, -thick floor- 
ing is glued to the sub floor 
which jin this case, is your old 
wood floor. (Always place 
the planks at either a 45" or 
90° angle to the original floor- 
ing to prevent the old flooris 
natural expansion and con- 
traction from affecting your 
new floor, ) As an added bo- 
nus, the elastic properties in 
the adhesive, like the lami- 
nated wood's cross-grain 
construction, also help stabi- 
lise the floor, Glued-down 
laminated flooring comes in 
many different styles, in- 
cluding pknks that are 3 in.. 
5 in. and 7 in. wide. You can 
also find laminated plank 
flooring with pegs for added 
charm. Beveled edges create 
a groove or channel between 
the boards, completing this 
old-time look. 

The other type of laminat- 
ed wood flooring is called a 
floating floor system. What 
this means, is that the lami- 
nated p tanks, usually about 
Vt in, tiiick, are layered over 
a thin f^4n.) foam pad. Oth- 
er than the glue used to 
secure each tongue-and- 
groove plank to each other, 
no adhesive or nails are used. 
As its name implies , the floor 
literally floats on its foam 
pad. The advantage this floor 
has over the glued ones is 
that it is easier and quicker to 
install. Also, the foam can 
better bridge irregularities 
in the floor below (so it can 
aLso be installed over cement 
slabs, in basements for ex- 
ample]. 

Floating floor systems 

f Pim&t (um ta pflggjfl j 
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Statistics say this year one 
in every four homes will he burglarized. 

Tonight, go out your front door and 
look to your left. 

Count down three houses. 




H should take you only a little 
over an hour on a Saturday 
morning lo install the Schlage 
Keepsaler.™ After all.it's wireless. 
So you'll find a screwdrivers all 
that's needed to securely alarm 
doors and windows Yel Keep- 
safer is so effective, experts 
claim il s every bit as good as 



professionally installed systems 
At a starting price that's much 
more reasonable. Si 99 You can 
even add on an emergency dialer 

A do-it-yourself security 
sysiem has never been this 
good. Or this easy. One hour 
Think about it. 

Look lor the Schlage Keep- 



safer at homeoeniers, hard- 
ware slopes and locksmiths Or 
it you’d like more information, 
we're ai 1-000-84 -ALERT 




KEEPSAFER 

SECURITY SYSTEM 



OU> HOUSE KESTORATtON 

( Coil tinned fitniT prt&e 26} 



usually come in relatively large pieces. 
One of the sty lea I'm familiar with imi- 
tates the old strip flooring. Each piece is 
about 7 in. wide x 8 ft. long, and looks 
like three strips of 2W4m flooring put 
together. The sides and ends are milled 
with tongues and grooves for easy . tight 
installation. You*!! find* too H thaL most 
floating floors are square edged r rather 
than beveled. 

If you're interested in parquet r take a 
look at some of the glue-down finger- 
block parquet floorings. I usually 



recommend using a very thin (14-iiL) 
plywood overlay over the old wood 
floor. Since the original floor is going to 
expand and contract™ gluing the parquet 
to plywood will make the new floor more 
stable. Fingerblock parquet comes En 
different sizes. Many are solid wood, 
in. thick. Some common .sizes include (3 
x 6-in. and 12 x 12-in, squares. 

Choosing solid wood 

Solid strip floors are beautiful and long- 
lasting. hut installation is more time- 



NOW! TIMELESS BEAUTY... 
IN NO TIME AT ALL. 





Announcing WoodSheen L 

Rubbin g oil stain and finish in one easy step. 

A traditional finish used to take days to achieve. Mow. with 
new WoodS heen by Minwax. you can have the took or a deep, 
hand -rubbed finish in just two hours] Simply wipe it on with 
a cloth- in one easy step, you'll have rich color and a tough 
protective Danish oil finish. New WoodSheen penetrates deep 
into wood, so it highlights the beauty of the grain. And ft dries 
In just two hours! Available in 6 rich colors plus Natural. 

For a free copy of Tips on Wood Fin ishin fl write to Minwax 
Co. Inc.. Dept. PM- 108, P.O. Box 426. Little Falls, NJ 07424, 






consuming and difficult than laminated 
products- Although mosL of these prod- 
ucts are used in new' construction, they 
can, if desired, be udded over an exist- 
ing wood floor. 

I must caution you, however, that 
this Isn't easy. Since solid wood flooring 
is usually % in. thick, this added height 
can cause some problems, especially if 
you can't — or don't want to — remove 
the old flooring first. 

If you choose this route, be prepared 
to undercut doors and casings to make 
room for the new boards. In most cases, 
the baseboard won't have to be removed 
as long as it has a shoe molding in place. 
By simply removing the shoe and rein- 
stall mg it after the fl nor is instal ted , you 
can avoid raising the entire baseboard. 
Keep in mind that all floor fixtures 
— such as furnace grates and fioor- 
mounted electrical receptacles — must 
also be raised. 

As* far as cost is concerned, there isn't 
too much difference between the lami- 
nated and solid wood products, that is, if 
you do the installation yourself. So. 
really, your choice bolls down to the 
effort and time involved in the job, and 
the relative complications involved in 
raising the height of your floor. 

Whatever you deride Lo do with that 
old floor, it's nice to know there are 
some options to refinishing. 1 used to 
think nothing could match the beauty of 
a restored and refinished wood floor. 
But I must admit that some of today's 
flooring products come pretty close, VM 




laminated flooring a\io<omtn In plank* that 
float on a foam pad. The plirriu are glued 
together, but not to ihe floor mferncarti. 
Harr(£-T*rketl r i prcITnEihed Longitrlp Oak 
planks are a good eumpfe of thb ryitem. 
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BY JOE SKOflUPA 



Gators Under Glass 





Mast people don't mind 144k, SdO-poand gator* in the Everglades, but not InthcHr neighborhood pond. 



UJGATORS Missis 
&ippi&n&i& t or gators 
aft a friend of mine 
from Florida calls them T area 
controversial species in the 
Sunshine State. They were 
the subject of a recent fire- 
storm of headlines there andj 
not surprisingly , opinion was 
divided. 

•'They're going to put up 
glass walk/' says my Florida 
friend, a lifelong resident of 
the Tampa area. "Pretty 
soon towns are going to erect 
domes and nothing living will 
be allowed in except people/ 11 

“And when it happens/ 1 1 
reply, "condos in a bubble 
will sell fast enough to make a 
developer's head spin. 11 

My friend is the self-reli- 
ant type, a pilot and boat 
owner, who knows how to 
handle himself in the wild. 
But the truth is people have 
reason to fear gators, which 
can weigh as much as 500 
pounds and grow to be a 
threatening 14 ft. long. 

Most of the time gators try 
to avoid people, but records 
kept in Florida since 1948 
document 100 unprovoked 
attacks and six fatalities. 



Gators were once hunted 
to near extinction, because 
their hide could be made into 
fashionable shoes and hand- 
bags and other irreplaceable 
items. But they've been pro- 
tected from hunting since 
1962 and put under the care 
of the Endangered Species 
Act in 1973. 

Back from brink 

Despite poaching and loss of 
natural habitat, gators are 
prolific breeders, averaging 
about 40 eggs per nest, and 
have made a strong come- 
back. Too strong, according 
to some. 

The Florida Game and 
Fish Comm ission ( FG FC } es- 
timates there are about a 
million gators in Florida to- 
day, with a roughly similar 
number outside the state in a 
belt extending from Texas to 
South Carolina. 

Earlier this year , a pretty 
4-year-old girl was walking 
her dog around a man-made 
drainage pond in a housing 
development in Englewood, 
Florida. It was just after 
supper and she was accompa- 
nied by two older boys, ages 



9 and 12. AH were playing, 
wading, throwing stones. 

At about 6:30p.m. a 10-ft., 
350-pound gator rushed at 
the girl, knocked her down 
and dragged her to the 
water. The girl screamed, 
The boys ran to help, but 
they were too late. Police- 
men recovered the girl's 
body later that night and the 
gator was shot, 

"Alligators can show up in 
any body of uvater. They 
crawl through drainage pipes 
and go from pond to pond/' 
says Scott Ball, a specialist 
with the FGFCh “There were 
no complaints about the alli- 
gator in the Englewood hous- 
ing development even 
though residents knew' it was 



there , People thought it was 
cute to feed it marshmallows. 
They'd go to a nearby gro- 
cery store, buy food and feed 
the gator/ 1 

The gator problem in Flor- 
ida is analogous to that of 
grizzly bears in the North- 
west, with some differences. 
Human populations are in- 
creasing and natural habitat 
is decreasing— a deadly com- 
bination, usually for the ani- 
mals. The grizzly population, 
for example, is down to about 
1000 in the lower 48 states. 

Gators, on the other hand, 
are thriving. Their problem 
Un't extinction, but human 
contact, especially by those 
who don't understand wild- 
life. (Alligator status was 
recently upgraded from en- 
dangered to threatened . ) 

Keep them wild 

Most outdoorsmen realize 
that throwing food at large, 
toothy predators is un- 
healthy for both man and 
beast. It leads to a phenome- 
non called habituation, which 
Mark Duda, a wildlife biolo- 
gist for the FGFC. says is a 
condition when a wild animal 
begins to associate people 
with food. 

Rather than feeding gat- 
ors near populated areas, 
concerned reaid ents should 
call on the FGFC's Nuisance 
Alligator Program. Last 
year, according to Scott Ball, 
34{10 alligator complaints 
f Please t#rn to page 33} 
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Motorcraft maintains that 
beauty is more than skin deep. 



There are lots of replacement parts, but 
there’s no replacement for the peace of 
mind that Motorcraft quality gives you. 



What you get out of your car depends on 
what you put into it. Both inside and out. 

And inside, you can depend on 
Motorcraft Quality Parts. 




Like the Motorcraft F1-1A Oil Fil- 
ter. It traps more dirt and protects your 
engine better than other leading 
brands. Or Motorcraft Spark Plugs, 
engineered with ad- 
vanced metallic 
alloys that take the 
heat of high com- 
pression engines. 

Whether you have a ’57 T-Bird, a 
new Topaz, or something in between, 
Motorcraft gives you the quality 
that was in your car _ _ 
from the start. M0t0r0r3Tt 

There’s a full line 
of Motorcraft Quality 
Parts for Ford, Lincoln, Mercury and 
all other makes of cars and trucks. 
For the Motorcraft retailer nearest 
you, call L800-52 1-5181. 



QUALITY PARTS FOR QUALITY CARS 




OUTDOORS 

(Corttin vtd frym jxijyf Ml) 

were handled successfully. 

Can alligator-human contact he elimi- 
nated entirely? Probably not, Last year 
a man was ^marketing in a state park 
near Tallahassee. He entered water 
clearly posted as alligator habitat and 
swam a quarter of a mile beyond danger 
signs. He was easy prey for the first 
large gator he encountered and was 
pulled under and drowned. His body, 
ghuulishly, was discovered by sightse- 
en* on a glaas-botiem tour boat. 

With a population of a milliun gators 
in Florida and human contact on the 
rise, the Lime has come for a manage- 
ment response by the FGFC, Outdoors 
men will be happy to learn that a Limited 
gator hunting season was inaugurated 
this year with a goal of 3500 gators. 
Texas, Louisiana and Georgia are con- 
Lp m plating similar programs , 

With so much bad news coining from 
the state of our environment, the reju- 
venated gator population is a welcome 
success story. The saga of the manatee, 
cm the other hand, appears headed in a 
different direction. 

Vanishing Manatee 

J spend a lot of time in Florida coastal 
waters, but until my last trip Td never 
seen a manatee. This isn't surprising 
since there are only about L2U0 of these 
shy, seal-like mammals left in the Unit- 
ed States. Like old -money blue bloods, 
manatees spend their winters in Florida 
and range no rthward From Louis Luna to 
the Caroh rw in the summer. 

Although manatees have been a pro- 
tected species since the turn of the cen- 
tury, they're alow breeders and their 
numbers remain low. Twins are ex- 
i remedy rare for these completely harm - 
less herbivores, which grow to be 13 ft, 
long and weigh as much as 3000 pounds. 
They're known to have a life expectancy 
of aL least 35 years in captivity, but too 
often Lheir lives are cut short. Loss of 
habitat is the main culprit, although 
they're some times caught in canal locks 
and dam flood gates. But the biggest 
problem is boats, or propellers more 
precisely. 

The Faka Union Canal, in southwest 
Florida, is a 3-mile-long entryway to the 
wildlife-rich 10,000 Islands area of the 
Everglades. Last October the canal was 
designated a manatee area and declared 
a no-wake zone. Since then, at least 12 
manatees have been killed by boats ig- 
noring the no-wake designation and 
speeding through Lhe canal. 

When I was on the Faka Union Canal 
last spring, [ witnessed the trademark 
manatee gulp of air followed by a tail- 
waving dive several times. More fre- 
quently, however, ] witnessed boats 
roaring through the canal at full speed. 
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One wildlife biologist I spoke with put 
the situation into perspective, '“people 
don't care about the manatee.” 

To be fair to anxious fishermen, it's a 
real pain to travel 3 long miles at no- 
Wake .speeds. But to be fair to manatees. 
If you don't do it they might die. Mana- 
tees are gentle, slow- moving creatures 
that are sometimes crushed against the 
bottom in shallows by large boats, but 
moat deaths are caused by props. Cer- 
tainly, we should all obey posted signs 
regardless of our desire to land a trophy 
fish, but J would like to offer Florida 
boaters a mechanical solution to help 
solve the manatee problem— jet power. 

Propless Power 

I spent some Lime recently In the shal- 
low, protected waters of Captiva Is hind 
running jet-powered boats. Although 
the crystalline w ater between various 
inlets and islands is wide* it's also ex- 
tremely shallow. Even small boats are 
confined to narrow channels and their 
mobility severely limited. 

With propless power, on the other 
hand, J felt like a king of the waterways 
Jet power increased my area of usable 
water by al: least a factor of 10, And, 
more importantly, it more than doubled 
the chances of survival fora manatee 
that 1 might hit — of all manatees killed 
by boats 50 La BO percent died from 
wounds suffered by the prep. 

It would be ftxilish to suggest that all 
Floridians convert from props to jet 
power just to save manatees, but over 
the years I've seen fishermen try all 
manner of shallow- water modifications, 
F or boaters like these , j et power has at- 
tractive advantages. Mounted on a flat- 
bottom boat, a jet can literally run 
through inches of water. I can 1 ! imagine 
a better way to open up opportunities 
— for fishing and for manatees. 

Propless power, as Judith Delaney 
Vallee, of the Save the Manatee Com- 
mittee points out, isn't a complete solu- 
tion to Lhe manatee problem. Increased 
public awareness and creation of more 
protected habitat are the real keys to 
their survival. However, 1 believe jet- 
power is on the rise and will help con- 
tribute to a safer manatee environment. 

To contact the Save Lhe Manatee 
Committee, which is chaired by popular 
ainger/songwriter Jimmy Buffet, write 
to them at 1101 Audubon Way, Mait- 
land, FL 32751 , or call (407) 53SM5990. 

Glass domes, like my friend from 
Florida suggests, may indeed be the 
wave of the future. For alligators, 
domes will be a way to prevent them 
from coming intu contact with humans. 
For manatees, Lhey'U be a way to keep 
humans from coming into contact 
with them. WH 
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BE YOUR OWN BOSS: 

OWN YOUR OWN RIG, 

Euler below and you can win a 1989 
WHITEilMC INTEGRAL SLEEPER E5 

Rig, powered by a CAT 425 HP engine, 
worth HOODOO Rom Skoal Long Cut. 

PLUS $20,000 IN CASH. 

ADDITIONAL PRIZES: 

3 5 1st pnze winners will receive lour 
Goodyear GT automobile tires. 1,500 Znd 
p r i re win ne rs will receive a I eath tf h oun d 
fljnd McNally Road Allas 



IMPORTS 



BY BILL HARTFORD 



Cars With All Wheels Working 




OUR- WHEEL drive 
for passenger can 
got a grip on auto- 
makers' imaginations during 
the '80s. But that wasn't the 
only e xciting thing to happen 
down there w here the rubber 
meets the road. More sophis- 
ticated control at those four 
contact patches was a major 
development of the decade: 
Anti lock brakes (ABS), 4* 
wheel steering and electronic 
suspensions — along with 
4 wd — packed brains and 
brawn behind every wheel on 
the car. And development 
continues — with antispin 
control of driving wheel* 
under acceleration, for 
example. Mercedes-Benz is 
closest to a fully automatic 
system (4Matk} where 4w r d 



is engaged and disengaged as 
needed, while ABS is ready 
to do its job as soon as you hit 
the brake pedal. 

Ready To Roll 

Meanwhile, as the h 89 im- 
ports are readied for intro- 
duction, we can look forward 
to an impressive lineup of 
4wds ranging in price be- 
tween the $8000 Subaru 
J u-sty and the mid-tfKta BMW 
325iX and Audi Quattro. 

At the entry level is the 
Justy with its On-Demand 
pushbutton 4wd system and 
transverse- mounLed, 66-hp 
Three with three valves per 
cylinder. The 5-speed gear- 
box of the front- wheel-drive 
model was modi Red by add- 
ing a bevel gear to direct 



po we r 90 D to the rear . Ri de 
height of both models i& iden- 
tical,. but the4wd is ahout 100 
pounds heavier due to the 
weight of the new transaxle 
case, center driveshaft, rear 
halfshafte and vacuum-actu- 
ated transfer gear assembly. 
Justy gets new skin for '89, 



and a continuously variable 
transmission (C VTh initially 
available in the fwd model. 
Subaru, whose 4wd models 
account for half its sales 
yearly, will introduce a rede- 
signed topHof-the-line sedan 
(spy shot above) nexL year. 

At t he high end of the price 
and performance curve as the 
Latest entry on the 4wd list, 
and the model that kept lie 
amazed and amused while 
driving it in Utah snow: 
BMW 1 * 4 -wheel- drive ver- 
sion of its 325. the iX. End- 
time all-wheel traction along 
with 168 hp anil ABE let you 



take on whatever the weath- 
er and the road can dish out 
— and have fun doing it. 

BMW split the lJCk torque 
37/63— for good reason. Un- 
der hard acceleration, 
weight sh ift puts up to 63 
percent of the iX F s weight on 
the rear wheels. So, on dry 



pavement, you can take off at 
max power and wheel spin 
will be zilch. And handling is 
kept the way BMW wants it- 
with a rear-drive, oversteer 
bias, as opposed to the un- 
dersteer bias (Sd/50 or 6D/40) 
that manufacturers of fron t- 
drive cars prefer when they 
set up their 4wd models. 

There are many other 4wd 
passenger cars — from Audi. 
Honda, Mazda, Mitsubishi. 
Nissan, Toyota and 
VW— and well have an up- 
date on them a* part of our 
special 11 1989 Imports" sec- 
tion coming in December, IH 
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INSIDE DETROIT 



BY JIM DUNNE 



Ford LIV Concept Car 



□ HJH 2 -seat roadster 
is a concept car that 
uses a Ford Fiesta 
chassis to dhow Ford's inter- 
est in advanced materials. 
Called the Low Investment 
Vehicle, the car has a hotly 
made nf rein forced fiberglass 
panels in place of steel, The 
low investment comes from 
the use of plastic molds in- 
stead of steel stamping dies 
to form body panels. I n short 
production runs of up to 
40,000 units, the investment 
in tooling for plastic body 
parts is lew expensive than 
for steel body panels, 

Ford planners say that 
specialty models like this 
roadster can be built in low 
numbers for a relatively 
small number of buyers. 
Kfate the profile of the hood- 
line that runs from the front 
burner up in the top of ihe 
cowl. Plastic materials make 




Plastic roadster Is Fmll rxriling test bed for fabrication a* tar bodies without the use of steel. 



{phntn bc]nu r ) that reported- 
ly served as a prototype for 
Saturn testing. While the 
front end has a unique ap- 
pearance, the rear is taken 
mostly frujn a FSero. The tiny 
air scoop in the middle of the 
hood indicates that some 
kind of enhanced engine 
breathing was used in early 
test ing of Sal u m s 1 , 9-iiier 4- 




Early piasik prototype for GM Saturn Is headed the crusher. 



this shape easy to form, 
where il is difficult, if possi- 
ble at all. in steel. Three dif- 
ferent types of plastic are 
used in the body of the LIV, 
structural panels l ha l farm 
supports underneath the 
skin, nonstruetural parts 
that Him ply act as styled cov- 
ers. Eknrl highly formed plas- 
tic that Lukes compound 
curves nnf possible to pro- 
duce in stamped metal. 

Early Saturn 

Headed far ihe scrap heap is 
an unusual 2-seat sporty car 



cylinder, possibly a turbo- 
charger. The rough edges of 
the body panels on ibis car, 
plus the rounded shapes , in- 
dicate that plastic wan used 
in place of sleeb 
The plan is to use plastic 
body panels in the new Sat- 
urn automobiles. The fiM 
subsidiary will build three 
models for sale starting in 
early Iflftl, a 4-door sedan 
and two coupes. According to 
insiders,, the cars will have 
plastic body panels with a 
steel underbuy structure, 
much like Fiern. Until re- 



cently — mid-IS'hH — it was 
expected that Sal urn would 
have steel for iU body maie- 
Hal . As lat e as J a n nary of this 
year, a report prepared far 
another auto company mis- 
takenly assumed 2-sided 
galvanized-steel body pan- 
els, bill curlrecLly speculated 
that the body would be war- 
ranter! against rust for 10 
years. “Also reported is a 
lifetime warranty against 
rust, 11 read the report in 
part. With plastic, there is no 
problem nf rust, as Corvette 
owners will testify Look for 
Saturn to compete against 
Cflmry and Accord and sell in 
the f 10,(KXb|]6,IXMJ range. 

Plastic Cab 

More plastic seems in he 
showing up on Detroit's 
proving grounds. Ford 
showed a slick version of its 
Ranger pickup as part of a re- 
port mi] plastic progress. A 
plastic h<H>d and plastic up- 
per for ihe cab give 
tin? vehicle a smoth- 
er appearance, as 
panels are extend- 
ed and sesrriR are 
eliminated. The 
hood stretches 
farther rearward 
and partially covers 
the wiper hinges, 
white at least l wo 
seams in the A-posi 
at each side of the 



windshield have been elimi- 
nated, Tn addition, Furd en- 
gineers claim that the cab 
structure is stronger. A ride 
in this pickup confirms 
FrinTs claim that the plastic, 
because of its* sound- absorb- 
ing quality N lowers the noise 
levels inside the cab. 

No-Leak Allante 

Cadillac changed the design 
of the header seal on ils Al- 
la nte convertible tops In stop 
water leaks. 

At the same time, owners 
of earlier model A II antes can 
gel their tops leak-proofed at 
no charge. 

The improved seal that is 
now being installed on all 
new Atlanles will be installed 
on older models, according to 
Cad iliac officials. 

Those cars have been 
plagued with the problem of 
dripping rainwater coming in 
at the tops of the A-posts. 

t f r hvr M‘ t ant in pg jji- ,jS) 




Ford danger pickup cab is another body 
pan Ehai li being Tested In plastic 
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Vfis For T-BIrd 

After one year of using 6-cylinder en- 
gines exclusively, Thunderbird will re- 
turn to VS power when the 1990 models 
are introduced next ML 

The engine will be an all-new design, 
of 4.6-liter (about 231-cu.-in.) displace- 
ment. This V8 will he the first working 
version of Ford's modular engine pro- 
gram. Other versions, including a 
will be built later. 

The modular engine is designed with 
a combustion chamber and cylinder size 
that can be used in a variety of engine 
type* and siaes. 

A VS n VS, Four or a ¥12 would use 
the same basic cylinder size and com- 
b nation chamber. 

The advantage is that only one type of 
combustion chamber would have to he 
developed for all engines, and one type 
of automatic machine line in the engine 
factory would be needed to produce 
them. 

Even though the proposed VS is 
b mailer in displacement than Ford's 5,0- 
liter VS, there should be no drop off in 
performance. Ford insiders say that 
with four valves per cylinder and over- 
head cumahaTLs, the new V8 will turn 
out a solid 225 horsepower. 



Little-Known 
Best Seller 

That's any car's owner's manual. Mil- 
lions are sold each year with some going 
into 10th printing years and longer. One 
problem is getting folks to read them. 
Any parent who demands a complete 
reading before the kid? get a key to the 
family buggy knows this can be a strug- 
gle. Now, GM has devised an illustrated 
manual that makes reading easier and 
faster. 

All Bitick, Oldsmnbilc and Cadillac 
1989 manuals wiU have color photos and 
drawings, and a simpler explanation of 
how" the car's systems work with lots of 
while space in place of solid type. Any- 
one can breeze through this book— or 
parts of it — and pick up hints that every 
driver should know. 

Or, if there is an emergency like a flat 
tire, the new GM book makes it easy to 
find the right fist. 

2-Stroke Fords 

Ford apparently plans 2-stroke power- 
plants for its future small cars. The com- 
pany recently signed an agreement with 
Orbital Engine Co, , of A ustralia, to pro- 
duce a 2-stroke “if , + . technical 
. . - developments now under way 



prove successful, Jl Adoption of a 2- 
stroke engine in a passenger car would 
be a breakthrough of immense impor- 
tance to the automaker. 

Today, all cars sold in the United 
States are of the 4-stroke design — 
intake h compression p combustion, 
exhaust — meaning four separate move- 
ments nf the piston. With a2-strnke, the 
movements are reduced to two. The re* 
suit is power delivery from each cylin- 
der/or each turn of the crank. 

With more pow r er delivery, engines 
can be built much smaller and many 
pounds lighter in weight, and that 
translates into smaller engine compart- 
ments and better fuel economy. Cheap- 
er too, because 2-stroke engines are not 
new. Many have been used in cars of the 
distant past. 

But dirty emissions have been a per- 
sistent problem. Tn beat thal defect, the 
Orbital design blows into the combus- 
tion chamber a charge of pro-mixed gas/ 
air, and starts it burning earlier. Esti- 
mates are that the earliest F ord can get 
a 2- stroke on the road is late in the '90s, 

Plastic On The Way 

Biiick is putting plastic front fenders on 
its Keatta and LeSabre T Type models, 



38 



POPULAR MECMAMfCS * QCTQBfR \%$ 



I 




PROTECTION UNDER THE HOTTEST, THE COLDEST, THE MOST EXTREME CONDITIONS* 



but the division is nut making a big deal 
out of it. Nuw r Ford i& planning similar 
front fenders for its Taurus within a 
year, and Chrysler is not far behind 
with one of its own. While fenders are a 
small part of the car body, look for doors 
and hoods to be the next urgei of plastic 
suppliers. 

GM is testing a variety of plastic body 
parts now on same of its full-size passen- 
ger-car prototypes. Benefits of plastic 
include light weight, no rust and the 
ability to take a ft- in. dent From a shop- 
ping cart and bounce back to Us original 
appearance. 

Newer plastics are different from 
those used on CorVeLLes. They must go 
through the same 25f F baking oven to 
cure paint with the real of the car. 

In the early days of plastics, you’d get 
a meltdown at those temperatures. Still, 
for all the advances, it appears that the 
average owner is not really concerned 
about what is used for the body of his 
car. J us t as lung us it stays looking good . 

Iron Duke Declines 

GM plans to replace the l&l-cu.-Ln., 2.5- 
Hter ^-cylinder "Iron Duke" engine 
within a couple of years with versions of 
its newest engine, the 140-cu. in., 2.8-li- 



ter Quad 4- Plans arc fora new Quad 4 io 
he built with a single-overhead cam in 
place of the double-overhead cam now 
used . This version is tu be cheaper, sim- 
pler in construction and lower powered. 
GM has never reached the promise of 
Lhc original Iron Duke — that of a de- 
pendable engine with loads of low-speed 
torque and acceptable horsepower. 
Changes like roller lifters and better 
coating did nothing tn offset problems 
like leaking or cracked castings that 
showed up in recent production runs. 

Pray For Rain 

flM’s Siinrayrer, the ROlar-pOweifled ear 
that won the 1960-mile World Solar 
Challenge race in Australia last year 
had some help from on high. The win- 
ning margin for Sunraycer over the sec- 
ond place finisher was 2 k /= days, or 620 
miles. But GM gained an edge from an 
unlikely source Sunraycer spurted 
ahead of its 2ft solar-powered competi- 
tors at the start of the rate, and beat a 
rainstorm that cut across Lhe course. 
The cumpeLition was left In the dark, so 
to speak, with no sunshine tu recharge 
on-board batteries. Sn Sunraycer sped 
along at an average speed of over 41 
mph while competitors pulled out um- 



brellas. That’s not to say Sunrayeer was 
not the fastest. In early summer of this 
year the Sunrayeer, still powered by 
8800 gallium arsenide and silicon solar 
cells pasted to the outside nf its body, 
sol a world speed record for its species 
of 48. 7 mph. 

First Gas Guzzler 

Allante for 1989 becomes the firs? 
American mass produced car to qualify 
for an official gas-guzzler label- 1 U 20-5- 
mpg average fuel economy is 1.5 mpg 
short of the standard needed to escape 
the *650 Lax penalty that goes with low 
mileage h a? defined by the EPA. Why 
Allante when higher- performing cars 
like Corvette, Mustang GT and I ROC 
Camaro don't have to pay? "iCe an in- 
volved story,” say Cadillac engineers. 
"But the features needed tu keep Al- 
lante competitive make gas guzzler nec- 
essary." Among those features are an 
automatic transmission, shift, points 
that are set for performance, not econo- 
my, smnoLh shifts arid a 2CX)- horsepower 
V8 that lets the car reach 130 -mph top 
speed. It should be noted that Allan re's 
competitors also are in the gas-guzzler 
tax bracket, probably for the same rea- 
sons as Cadillac's M 
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SCIENCE 



BY TIM COLE 



Home Satellite Weather Maps 




□ ARMERS in Ameri- 
cii'ri d rough t-Htrickrat 
grain belt know the 
problem. l So do finhermen in 
New England. Construction 
foremen in Chicago. Avia- 
tors. Surveyors. Anyone 
who has to live and work out 
in the open. 

Where ran you find quali- 
ty, instantaneous weather 
maps that give a clear inter- 
pretaL in n cif im pern I i ng mete- 
orological conditions? If 
you're Hunk Brand Li of Mel- 
bourne, Florida, you reach 
into the heavens with a 
hnrnebuilL satellite-image re- 
ceiving station and capture 
the sky. 

Hrandli* a farmer Air 
Force meteorologist, has 
perfected a means of receiv- 
ing the imaging signals from 
the polar orbiting American 
and Soviet weather satellites 
that pass overhead every 100 
minutes. 

"Two American NO A A 
satellites in Su n -synchro - 
nuus orbits take, record and 
transmit infrared and visual 
photos of the same location 
at approximately 9 a.m,, 
3 p.m. , 3 a.m. and 3 p.m. The 
Soviet LJ n ion has three Mete- 
or satellites that transmit 
visual photos [jf a 120G-mile- 
wide swath. 11 

Brand Li assembled his re- 
ceiving station for under 
turn, A FVC pipe and weld- 
ing rods serve as a suitable 
antenna, A receiver connects 
to the antenna, and an inter- 
face card in a standard PC 
can digitize the signals. A 
used facsimile machine fur- 
nishes image output. 

If you VI like to learn mart 
about how r you can downlink 
Lop-grade satellite images, 
w rite Hank at 3165 Hharon 
Ur., Melbourne, FL 32904, 
He can provide a parts list, 
instructions and other in for- 
matinn. Please include $5 fur 
postage, ha nd ling and photo- 
copies. 



Hank Brand'll oF Melbourne Florida, and a weather foctlmlJeof earth 
iWtevtd from a Soviet McI0qr spacecraft. 



Future Farmers 

RrandlTs tie vice serves as an 
introduction to Lhe subject of 
climate. Mounting evidence 
suggests wo 1 re experiencing 
gradual global warming due 
to the greenhouse effect. At- 
muspheric pollutants trap 
the Kun's heat, raising HUr 
face temperatures. 
Researchers at Duke Uni- 
versity are trying to help 
farmers anti policy makers 
anticipate the effects of this 
dire climatic change, by du- 
plicating conditions we can 
expect 60 years from now — if 
present trends continue. 

Using the Hoke Phylo- 
Imn, a research facility with 
40 art ific la I growth c ham born 
and six gl&ss houses, botany 
professor Alan Teramura is 
examining haw an increase in 
both ultraviolet radiation 
and carbon dioxide over the 



next half century will affect 
plants. In addition. Lhe ex- 
periments with ultraviolet 
light will illuminate the 
effects of ozone depletion. 
Atmospheric ozone reduc- 
tion at the poles caused by 
rhlomnuontcarlHin release is 
increasing Earth's budget of 
ultraviolet radiation. 

According to Teramura, 
"even if we stopped polluting 
the atmosphere now. the 
effects would conLiuue for 
decades." 

And The 
Winner Is . . , 

Three years ago PM ran a 
contest far readers interest- 
ed in designing an expert 
ment for the Rg>ace Shuttle's 
Get- Away Special canister 
(GAS). Our intention was to 
send the winner and his fam- 
ily to Cape Canaveral to 



watch his experiment, blast 
inLn space, then be on hand at 
Edwards A FR in the Califor- 
nia desert to watch it land. Of 
course, the Challenger 
explosion changed the time- 
table. 

We still had a winner, how- 
ever. John Chiment of 
Trumansburg, New York, 
designed a fascinating way to 
test plant viability in orbit by 
measuring glutathione. His 
work may have an impact one 
day on life sciences in space. 
To collect his prize, John and 
his family joined me last May 
for a technology tour of 
Kennedy Space Center and 
Disney World's nearby EF~ 
COT Center, 

We got an up-close view of 
pad 39R, which was awaiting 
(he rollout of a refurbished 
Dixcavetyi and Loured Ken- 
nedy Spaceport's "rocket 
garden/ 1 which contains full- 
sise copies of America's past 
space Heel. 

Combining a pleasing mix- 
ture of science and entertain- 
ment. EPCOT superbly 
demonstrates leading trends 
in energy research h agricul- 
ture, transportation, com- 
munication and other vital 
fields. 

Our next trick? Building 
John's experiment into a 
GAR canister (PM is still in 
line) and making it fly. Stay 
tuned, M 



Space Shuttle contest winner 
John Chlment and family at 
NASA i Kervwidy Spaceport. 
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Street Smart 



At 2‘30 am, every lane on 
the freeway s an express 
lane. 

To drive at times like I his — 
in places like this— you have 
to be street smart. You have 
to keep your wheels in top 
running condition 



Thats why you lake your 
GM car to Mr. Goodwrench 
He's got the specialized 
equipment to keep GM cars 
going strong. Sophisticated 
electronic tools that help 
him analyze and adjust the 
complex systems in your 



Chevrolet, Pontiac, Olds- 
mobile. Buick, Cadillac or 
GMC Truck 
So you can drive with 
confidence. Even through 

TJwt* SMI 
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MOTORSPORTS 



BY TONY SWAN 



The High Cost Of Low-Bucks Racing 






A regularity 
a T rivals the sea- 

motors ports 
sanctioning bodies are forev- 
er dreaming up new series 
designed to attract entry- 
level racers. After all devel- 
opment of new talent is the 
wellspring of this, or any oth- 
er sport. 

But few m ports are :is cash 
intensive as racing. The well- 
heeled competitor has a far 
better chance of w inning 
than the guy whoa operating 
on heart am| hope. Which is 
why the entry-level concept 
has a way of becoming a pro- 
fessional series, with attend 
ant escalations in rusL. 

An excellent ease in point 
is the so-called showroom- 
stock concept. Conceived by 
the Sports Car Club of 
America in the ‘70s to pro^ 
Vide a cheap-as-possible 
route to competitiun for 
would-be racers, this idea 
has since spawned two com- 
peting pru endurance racing 
series one sanctioned by 
SCCA 1 one by the Interna- 
tional Motor Sports Assn. 
(I MSA), 

And from its humble ori- 
that a guy could 
to and from the race, as 
as in it — showroom 
stock has become very so- 
phisticated. 

The John Tnrnk/Osear 



Torak/ Jackson Honda CHX team 
took lint and fourth places In 
the teasori opener. 



Honda rawn Jackson [ left | and Tor ok discuss racing finance. 



Jackson Honda CKX team 
shown here makes an excel- 
lent example of this phenom- 
enon. With sponsorship from 
General Tire and Montgom- 
ery Ward this team contends 
in the SGCA Escort Endur- 
ance series — eight races, 
ranging from 3 to 24 hours, 
spread out over six months 
and most of the continent. 

Running in Class R, the 
Hundas aren't really in the 
hunt for overall victory in 
any of these events. But that 
doesn't mean the racing for 
class honors — 1987 series 
champion Volkswagen is the 
principal adversary — isn't 
just as intense. Or just as 
expensive. 

"We figure doing it right, 
with nne car, is about a 
St 00, HEX! proposition/' says 
Torok. "Running two cars 



can Lake it up as high as 
Slu0,fl00. ,fc 

Doing it right entails a lot 
more than just showing up at 
the track. There are count- 
less hours of preseason 
testing and preparation, 
something Oscar Jackson's 
organi nation has excelled at 
in the past few years, 

Jackson Racing, in West- 
minster, California, has es- 
tablished itself as one of the 
best places in the country to 
buy go-fust stuff fur Hondas, 
and Jackson-prepped Hon- 
das have been consistent 
front-runners in this form of 
racing since the C RX first 
came along in 1984. 

While intensive prepara- 
tion and development eat up 
plenty of cash, the logistics of 
getting the team to and from 
the race is the biggest single 



Indy Pacing 

Retired Brig, Gen. Chuck 
Yeager got to have the real 
fun, of course, but prior to 
the running of the 1988 India- 
napolis 500 a few journalists 
were invited to the speed way 
to drive the Olds Indy pace 
car, J was fortunate enough 
to be one of them. 

This was an interesting as- 
signment for a couple of rea- 
sons, First, Lhe car. The 
topless Cutlass Supreme, 
fabricated by Cars & Con- 
cepts, has a number ofinter- 

( PhytH* turn tv jKi®*' >.-rj 



Driving [he Indy pace car 1 10 
mph on the speedway Is like 
driving 30 rnphon a kth-l 



cust associated with any 
racing effort. 

M Lodging, food and trans- 
portation eat up about 40 to 
45 percent of the budget," 
says Torok. 1,1 'Prepara turn 
also comes pretty dose to 
that. The actual racing es 
only about 20 percent, " 

Escalating cost is perhaps 
the biggest reason Torok^ a 
heavy-equipment salesman 
from Ohio, anti Jackson have 
ponied Lheir talents, John 
works on financing, Jackson 
bolts together bulletproof 
race cars. 

At this writing, the alli- 
ance has yielded class vic- 
tories in the season’s first 
three races. The team's No. 2 
car came home 4th ^ 3rd anil 
2nd in Lhe same events.— 7\S- 
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Before you buy any radar detector, 
check its references 



Since our beginning in 1978 , we've always 
been committed to high-performance radar 
warning, The results of that commitment are 
listed at the bottom of this page. 

Our strategy 

Qur engineers never stop working on the 
challenge of radar warning. When ihey Invenl 
a l>eUer way, even rf Its only a minor detail, 
we rush that improvement into production, We 
don’t wail for nest year's mode*: We make a 
running change in our own factory in Cincinnati 
as soon as possible. 

Performance payoff 

This policy of running changes instead of 
annual model changes allows us to apply our 
energy where it does the most good; maintain- 
ing top-rated performance. We never waste our 
energy on new styling and funny featutes. 

The payoff for you: when you buy Escort 
or Passport, you know you're getting the latest 
sconce In rede r warning, 

Chuck cur nfiftnen 

After ten years in the red^r-warning busi- 
ness, we think our way works best. But don't 
take our word for It 



Listen to the auto magazine experts. Below 
are their test ratings, And these are overoif 
ratings, not just quoted taken out of cartel. 

We'll send proof 

Just can us loll- Tree (1, -800- 543.160BJ 
and we'll send you the most recent tests, com 
Ejetf and: unedited . Read for yourself exactly 
what the experts say. 

From til to you 

In addition to continuous improvements, 
we havfl another unique poticy. We sell direct 
to you, not through stores. Because we can 
serve you better if we serve you personaHy. 

Call us totl-free wuh any questions. If you 
decide to buy, orders in by 5:00 pm eastern 
trme go out the same day. we pay for UPS 
shrppsng. And overnight delivery by federal Ex- 
press is only $i 0 e rim 

QulrtntHd nr alie 

If you're not completely satisfied wlthm 
30 days, return your purchase, We'li refund all 
your money, including return postage. There 
are no hidden charges. 

For radar warning you can count on. just 
call us lollfree 



Ord«f iutiy 

TOLL FREE 1400443-1*0* 

i Mw-fn 8 am 11 pm sat Sim 9:30 6 ESI? 




PASSPORT 

8ADAB«WiCEIVEB 
PASSPORT $295 iCTliljiTM, ACUmGZlTO* 

ESCORT 

RADAR WARNING RECEIVER 

ESCORT $245 : union™ 

dnei-nnati Microwave 
Department 6Q60OB 
One Microwave Plaza 
Cincinnati, Ohio 45249-9502 






MOTOHSPonrs 

{CatitiTiTit'd ff&m patfc JfJ} 




Pacf cut's Quad 4 Turbo makes 250 hp. 



esting mechanical touches that we 
wouldn't be surprised to see in future 
production models. 

Most welcome in this category is the 
car's turbocharged and inter coo led 
Quad 4 engine, capable of 250 hp at 6000 
rpm and 250 lb. -ft of torque at 4000. 
Muscle like thin gives the Cutlass a top 
speed in the vicinity of 150 mph. 

The car hiei 4- wheel disc brakes and 
Diden Moraine AHS to go with iLs speed 
potential, and the tires are Goodyear's 
new ZR- rated Eagles — 2£&50ZR-l6s. 

Another particularly interesting fea- 
ture is the pace ear's Head- Up Display t 
:i system that projects a holographic 
image of certain hey information 
— speed, turn signals, high-beam re- 
peater and low-fuel warning — into the 
lower range of the driver's vision. Look 
for HUD to appear on some CM cars in 
1989. We wish it were here right row, 
HUD and Quad 4 turbo notwithstand- 
ing, though, the thing that really drew 
me to this session was the prospect of 
driving on the Indianapolis Motor 
Speedway, Although the pace car was 
governed dow n to a tup speed of 110 
mph, 1 was nevertheless happy to be 
cruising around a place 1 regard as a 
national monument, 

A speed of 110 mph seems to be a 
mere crawl at Indy — the track is big 
enough, at 2,5 miles, and smooth 
enough to swallow such a pace. 

However, as 1 sailed down the back- 
straight near the end of my laps, a cou- 
ple impressions burned themselves into 
my brain, one contingent on the other, 
a driver approaches turn three, he 
can look up and check a wind sock 
mounted atop the gnind&UmdSr 
Although there was enough breeze to 
get the sock pretty well extended dur- 
ing my drive, it was a little while before 
the significance of this innocent-looking 
installation sank in. While an extended 
wind sock might not mean anything to 
someone cruising an empty track at 110 
mph, it would certainly mean something 
to an [ndyear driver screaming along 
that same section of track because he'd 
be going over twice as fast as J was. I 
humbly pulled into the pita, parked and 
went to the Speedway Museum. — T.S. 
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Rally Weapons 

Trees whipped past inches from the 
door handles as the Mazda soared off the 
crest of a gentle rise, 

'The road is straight — don't lift!" My 
cod river's voice sounded far too calm in 
my helmet intercom. 

We crested the hill at full throttle, 
almost exactly 100 mph , the magnesium 
skidplate striking sparks in the loose 
shale of the road surface as the suspen- 
sion bottomed on landing. 

This section of our run t a dosed -off 
special stage, was an access road 
through the Delaware State Forest in 
eastern Pennsylvania. The occasion for 
all this boo nip bashing was the 1988 
Mazda/Poeonn Rally, sanctioned by the 
Sports Car Club of America, 

Although performance rallying en- 
joyed a brief period of popularity in 
Nort h America about 10 years ago, it is 
again becoming a spnn restricted large- 




Mazdai *wd 323 &TX on [he rally warpath. 



ly to cultists, who truly enjoy ricochet- 
ing off trees in the middle of the night, 

1 was driving at the invitation nf 
Steve Potter, who works with Mazda 
Motors of America East, Steve was 
driving an identical 4 wd 523 GTX, rally- 
prepared with roll cage, driving lights, 
stiff springs and performance shocks. 
Screwing down the turbo's wastegate 
gave the dohe 16-valve engine about 185 
hp. The car was otherwise unmodified — 
in feet, the air conditkining even worked , 
The 323 GTX carried cod river Scan 
CFConnor and me Ln a third -place finish, 
which was respectable considering this 
was my performance-rally debut. And 
among other thing* Y it proved to me that 
Shaw r n is an extremely brave person. 
The car was equally impressive, run- 
ning without a hiccup through almost 12 
hours of bashing around in the woods. 

When it was over, 1 found Lbe whole 
thing added up to a CDnsciousness-rais- 
ing exercise. 

[tallying may nut enjoy the populari- 
ty of some other forms of motorsport in 
this country, but I know now why the 
people who love it are willing to gu to the 
considerable trouble— and expense — of 
supporting iL— M rAe AiJWi 
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$■ gmc™uck 

It’s mil just :i truck anymore. 



fick the pickup with the 
highest resale value. 



Every Truck maker talks about 
quality. But Ihe facts prove tl'ia! in 
three short years many American- 
made pickup trucks lose 25, 35. 
even 45 percent of their value. 

GMC Truck full-size pickups have 
1 tie t nqhesr resale value of any pick- 
ups on Ihe road And they've held 
that honor for lour Strdiyhl years* 
Gel all Ihe facts on resale 
value before you buy Call 
1 B00VALUE89 ( 1 800-825 8389) 
lor The free Resale Value Book from 
GMC Truck 





ELECTRONICS 



BY STEPHEN A. BOOTH 



Follow The Bouncing LEO 








TUDY this ma- 
chine on the 
right. Study it 
carefully, and note the 
coin slot in its upper 
right corner. This 
product of the digital 
age could change the 
way we entertain our- 
selves in public and at 
home. It'* a Laser 
Karaoke player, a digi- 
tized h electronic ver- 
sion of the sing 'along 
pastime so popular in 
Japan, and already it 
has turned up on the 
West Coasts where so 
many fads begin. 

You might recall that the 
term karaoke (pronounced 
kah-mh-oh-kay) appeared in 
last month's "Audio 11 column 
(page 48), As our globe-trot^ 
Ling contributing ediLur 
Frank Visard poinLed nut, 
the fling-akngis immensely 
popular in Japan, especially 
in establishments that serve 
beverages stronger than tea. 
Would-be crooners step up to 
the mike, and provide the VO- 
cals to a song with the accom- 
paniment of a tape recorded, 
instrumentals -only sound- 
track. Usually , the singer 
reads the lyrics from a song- 
book containing selections as 
diverse as ‘‘Tennessee 
Waltz/ the theme to "Raw r - 
hide/ nr even M Pop Goe s The 
Weasel. I+ Usually, ihe vol- 
ume Lb quite loud, with 
enuugh reverb to make ev- 
erything unintelligible. Get 
the picture? 

Stateside, this unsolicited 
torment probably would pro- 
voke, noL necessarily in this 
order, (A) the ejection of the 
performer, (B) a fight, or (C) 
the mass exodus of the pa- 
trons (a fitting response, as 
karaoke is Japanese for 
“empty orchestra”}- In Ja- 
pan, the same situation pro- 
vokes polite applause. 

For better or for worse. 



Pioneer s karaoke player supplies iyrfcs arm* Instrumentals for ikng-al ongs. 



Pioneer Electronics plana to 
make a go at establishing 
karaoke in the United States 
—in a high-tech way. Laser 
videodiscs supplant the song- 
books and instrumental 
tapes. Instead, the video- 
discs display lyrics (bouncing 
ball included) on a TV moni- 
tor. while at the same time 
sending the digital audio 
soundtrack to loudspeakers. 
Eatih 1 2-in.- videodisc holds 
38 musical selections, includ- 
ing lyrics and background 
visuals. A catalog of 60 discs 
covers a variety of musical 
genres, from K 50s rock to 
nursery rhymes. 

Pioneer's model LK-V350 
Laser Karaoke ($1500) is the 
home-use version of the coin- 
op system pictured here, Jt 
trades in the coin box for oth- 
er worthwhile features. 

Specifically, the LK-VS50 
is a self-contained music sys- 
tem. A 30-watt amplifier 
drives a built-in loudspeaker. 
Inputs for three microphones 
send vocals to the amp— and 
to the built-in cassette deck, 
should you wish to record 
your efforts. 

You can balance the mike 
inputs, say, to make the lead 
vocal more prominent than 
the harmony section. 

Sound-enhancement fea- 



tures include a o-band graph- 
ic equalizer. digital reverb 
and an optional control that 
can adjust the key of the Song 
to suit your vocal range. 

The song discs, by the 
way, do contain prerecorded 
vocals. You can use these for 
practice, fur canned enter- 
tainment, or mute them with 
the p re Sis nf a button Lo go it 
alone* 

If you develop laryngitis, 
or an earache, the LK-V350 
is more than an electronic 
doorstop. The same unit will 
play regular laser videodisc 
movies when you feel like be- 
ing entertained instead of 
entertaming. 

Tapeless TADs 

Karaoke isn't the only thing 
that's dropping magnetic 
tape for digital technology. 
TADs— telephone answer- 
ing devices- are trading in 
magnetic memory for memo- 
ry chips. 

First on the block with dig- 
ital TADa is Code-A-Fbogse* 
The company's new r 6200 
series of products dis- 
penses with tape cas- 
settes completely— for 
both incoming and mit- 
going messages. 

Instead, your outgoing sal- 
utation and the messages 



that callers leave for 
you arc recorded on 
KA M (random access 
memory) chips. This 
offers a number of 
advantages— but one 
handicap as well. 

On the plus side, the 
use of chips in place nf 
tape and a tape trans- 
port eliminates a host 
of moving parts. This 
reduces the chance nf 
equipment failure. Ad- 
ditionally , chip storage 
gives you direct access 
to a message: Instead 
of scrolling through a 
tape, you can go direct- 
ly Co a specific memory bank. 
This also means you can 
erase or save messages selec- 
tively. 

As far a£ sound quality 
goes, the voice chips suffer 
nn lass of fidelity compared 
t q s low - _h pee d casset tea, J f 
the digital system has one 
shortcoming versus tape, it 
is in recording capacity. 

At this time, you’re limited 
Lo a 31 -second outgoing mea- 
sage. Incoming messages up 
to 19 seconds can be recorded 
in each memory-chip baitk. 
There are seven incoming 
banks in Code-A-Phane*s 
Model 6200 TAD < S150) and 
Model 6250 1TAD ($200) 
—the J indicating that the 
T AD is integrated within a 
multifeatured telephone, 

r P lea in rrt to paye j 



Code-A-Phone uses memory 
Chips Instead of magnetic tape. 
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SPRAY ON 
IRE POWER. 



A dirty carburetor, choke, or linkage can rob your 
car of some great performances. 

So before the power goes out of your car, spray 
on the power of Jet-Sprav Gumout* Carburetor And 






'pray 



on the power of Jet-Sprav Gumout* Carburetor And 
Choke Cleaner. 

Jet-Spray will wipe out dirt build-up on linkages, 
and in your carburetor, choke, and PCV valves 
Putting a stop to rough idling, hard starting, 
stalling, and loss of pep. 

Use Jet-Spray whenever you check your air 
filler-or about every 30GG miles. It's America's #1 \ 

best seller. * ^ 

So if you expect great performances out it 
of your car, spray on the power. The power M$\ 
of Jet-Sprav Cumout* 






Another Quality Product ol lite Ptnrueii Products Company. 



: uiin-ric: ii n~ ji.'hp rrp^rjM 
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Portable Storage 

We Americans are a mobile people, and 
we like to take our entertainment on the 
road. There’s a plethora of mobile and 
portable electronics products that 
makes this possible' car stereo, head- 
phone stereos, boomboxes and battery- 
powered CD players. Even a video- 
game console is compact enough to 
make the trip, fnr hookup to a TV set in 
the hotel room or vacation home at the 
□therend of the road. 

Of course, just about all of these en- 
tertainment sources require some soft- 
ware* or programming, Lo put on a 
show. This means you have to portage 
cassettea, CDs or videogames w r ith your 
skivvies. There are hundreds of soft- 
ware carrying cases on the market 
— but the ^avoy Softsider line merits 
attention fora particularly practical fea- 
ture. 

Savoy Manufacturing produces a 
broad line of home storage devices Far 
records, tapes and games, in addition to 
carrying cases. These home storage 
units come as interlocking modules* so 
you can build a storage center aft your 
software library expands- The storage 
racks and trays can be stacked, or wall- 
mounted. These selfsame racks and 




Storage tray In Savoy case pops out to dli- 
play CDi or vldeogaFocs at borne. 



trays are used in keep your software 
neatly stowed for travel in the Savoy 
Softsiden*. 

The trays, therefore, do double- 
duty— at home or on the road. The CD 
Softsider (£13} shown here holds IB 
compact dines or eight Nintendo video- 
games, and comes in a variety of colors , 
The company offers an assortment of 
carrying cases, including a pre washed 



denim model (SIS) whose removable 
tray holds 36 cassettes. 

Old-Time Musk 

One form of entertainment you can en- 
joy anywhere, without lugging soft- 
ware, is radio. The programming 
weighs no more than the air that carries 
it. You can buy a brand-new radio for 
$10 or less today, but not necessarily an 
□Id one — at least an old one in working 
condition. By old I mean antique, and a* 
you'll read elsewhere in this issue ("Old- 
ies But Goodies," page S3}, antique ra- 
dio collecting is big-time business. 

If you don't have an old-time radio nf 
your own to enjoy, you can get the feel- 
ing free, courtesy of the Antique Wire- 
less Assn. + one of our sources on the 
subject. The association operates a re- 
markably eclectic museum in East 
Bloomfield* New York, about a half- 
hour's drive from Rochester in the beau- 
tiful Kinger Lakes district. Regular 
hours run from May through October, 
but the association will provide guided 
tours by special appointment, at other 
times 

For more information, call the 
AWA'a Electronic Communication Mu- 
seum at (716} 667-6360 nr 657-7489* m 
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rough & Weatherproof 



Versatile £ Secure 



Call 1-800-225-5965 ****** 
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. Choice me the 

winners in the new generation 
wmujj^KK^F of advanced pioducts. 

The iosljM oi in lech insn.iich .met 
> , ' development. those two paoducls bring 

the space nge down to earth, 

|Sr A specialty lormuliled automotive 

pul is hi 1 finish, Liquid Glass nol only beau lilies 
and protects non poious surfaces, but has two 
distinctive features lucking in olhei polishes 
superb qua lily mid mini niched durability. 
Liquid Giass bonds let Iho surface ai she vehicle, 
creating .1 smoolh. hard glass liho finish Impermeable 
lo the elements Wiih regular nppticalion. Liquid Glass 
builds up .I protective shield Ibat can Iasi .1 hfe-lime. 
Hoi vinvL lealhei, rubber, and finished wood surfaces, 
Connoisseurs Choice is a superior protectant developed wiih 
specuii ingredients such as mink oil and e^ohe Fragrances. 
Connoisseur's Choice rcslares luster and softness to leaihei and 
vmyl. II protects and beautifies rubber surfaces, as well as 
Finished wood turmhrie Pick up Ihese new generation winners. 
Liquid Glass and Connoisseur's Choice, and enter the space age 
yourself Both products are sold In quality stores nation-wide. 



LIQUID GLASS ENTERPRISES iNC. 

1EAN1 CK. Ml VV .11 HSt \ 0/liiiri 



For information about Drslnbufors rn your area, 
calf foW-free f $00 549*5307 between 9 a.m. and 
5 p.rn. (eastern trine). Jn N. J. calf (20TF 3&rtf755 r 



HOME VIDEO 



Video For The 
Constantly Mobile 



BY FRANK VIZARD, Contributing Editor 









The LCD screen is also back- 
lit, a technique that improves 
the brightness level so that 
the picture doesn't wash out 
tun light. 

The Video Walkman 
operates on both AC and 
DC power for indoor 
and outdoor use. Out- 
doors, the Video 
Walkman uses a 



rechargeable nickel-cadmi- 
um battery or standard alka- 
line batteries. In the VCR 
mode, you'll get about an 
hour of recording time from 
The rechargeable NiCd L hat's 
included with the product. 
There's also an optional re- 
chargeable battery that pro- 
vides a lunger operating 
Lime, 

Sony's Video Walkman of- 
fers video fans an unmatched 
degree of portability and 
lightness thanks to the small 
size of 8mm videotapes. VHS 
machines are getting smaller 
as well. Casio's VF-3U00 
tvvvcr measures 8 in. x ti 
* in. and weighs about 5 
pounds, twice that of the 



VERY morning and 
evening, thousands 
of people board com- 
muter trains and buses that 
take them to and from Lhoir 
jobs. Most of these people 
have something to read 
—be it a ne wspaper, mag- 
azine, book, or even an 
interoffice memo — that 
makes the travel time go by 
more quickly. On weekends 
the scene is refute 
pie go off to parks 
beaches with something 
to read. The great thing 
about printed matter, of 
course, is that it's porta- 
ble. Reading fur business or 
pleasure can he clone virtual* 
ly anywhere 1 . 

Although printed material 
is in on danger of extinction, 
you might see some people 
opting for video products in- 
stead of paper products as an 
information source. The age 
of personal video 1* dawning. 

Personal video really 
means portable video. Pock- 
et -size televisions have been 
with us for some time* ap- 
pearing with regularity at 
Stadiums, beaches, parks 
and other locations But 
viewing material is limited to 
off-air broadcasts* and recep- 
tion, to be understated about 
the matter, isn't too good 
when you're inside a moving 
Vehicle. 

Sony, the company that in- 
troduced the Walkman per- 
sonal audio cassette player, 
is now unveiling a personal 
video machine that is both a 
television receiver and an 
Emm videocassette recorder. 

The Video Walkman 
(11300) is roughly the size of a 
hardcover bonk, measuring 



5 x 8 x 2'4 in. and weighing 
2Vk pounds. The 
VCR portion of 



Sony s Video 
Warkmn houses an 
SmmvCRand a 3 -in. 
color TV In hook if ze package 

the Video Walkman per- 
forms all the basic functions 
you'd want from such a ma- 
chine. Recording VHFur 
(IH F broadcasts can be dune 
on the spot, or by using the l - 
Day^l- Event timer. 

U p Lu 4 hours of material 
can be recorded using the 
Extended Play mode* and 
High-Speed Picture Search 
enables you to scan through a 
recording quickly. 

The TV portion of the Vid- 
eo Walkman is a 3 in. LCD 
screen that presents an ex- 
cellent color picture. Its 
quality owes largely to an 
active-matrix drive system 
that enhances sharpness, 
contrast and color purity* 



Sony Video Walkman. The 
screen is slightly larger at 3. 3 
in, List price is$13tX> p identi- 
cal to that of Sony, 

How small a VHii 
TV/VCR can be made is re- 
stricted by the sSe-p of the 
VHS cassette, of course. 
Still, many manufacturers 
may follow Casio 1 :* lead in 
downsized TV/' VCRs, Casio 
uses smaller video heads 
than those normally used but 
wraps the videotape three- 
quarters of the way around 
Lhe head drum rather than 
customary halfway around. 
By doing so, the same 
amount of videotape comes 
into contact with the video 
head as in larger VHS 
machines. Further design 
changes along these lines 
may make VHS models even 
smaller. 

Given the existence of per- 
sonal video products* it 
might not he long before a tel- 
]ow r traveler opens his brief- 
case for his Video Watchman 
instead of his favorite maga- 
zine. He might surprise you 
even more by watching a 
magazine, Several video sup- 
pliers are poised to cash in tin 
the personal video trend by 
offering w hat are essentially 
video magazines. 

One of the pioneers in the 
video magazine Held is Vid- 
co fashion Monthly. Each 
8mm cassette is 30 minutes 
long, available by subscript 
tkm through Snny'sCiwmaE 
movie club at plus ship- 
ping and handling. 

Ai Videodicals ++ are also 
available from the Hume 
Broadcast Network for ihe 
same S9, 5)5 list price. 

(Pita** farti to pa$f 52) 
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— Chuck Yeager 



Now's the time to get your cor running right without emptying your wallet 
With money-back offers on AC Spark Plugs, Air and Oil Filters. 

The copper-cored electrodes in AC plugs dissipate heat and resist fouling 
better than conventional electrodes, And between August 28 and November 5, 
get back 35(5 on each plug (limit eight). 

During this time you con oho save £1.25 on each AC Oil Filter (limit two) and $1.75 on AC Air Filters 
(limit two). AC Oil Filters are designed to protect gasoline engines for up to 15,000 miles and 
AC Air Fillers for up to 30,000 miles. Check your owner's manual for your 
car's recommended change intervals. 

For a nearby AC-Delco retailer with rebate details, just give me o coll 
at 1-800-AC-DELCO. 



DtfllMP 



GENERAL WOS&ftS COB 



"SUNK UP 
OK HI FILTERS 
MID PLUGS 



ns mum ns *B.ao 



nt-DElCO. THEV OOn'T JUST FIX THE V mRTtH. 







HOME VIDEO 

/furif \vi t rd fmm jLHJgr ,WJ 




Among the titles subscribers receive 
are Goffer r Driver, Inside Mooes (for 1 7 
to 27 year olds). Rage Lfor fashion buffs h 
and Hunting & Fishing, 

Random House, travel specialist In 
ter national Video Network, and the 
video divisions of Golf Digest and Tentw 
magazines are also committed to sup- 
plying Hmm video material for the 
personal video user. The usefulness 
of ex listing software should also he 
en ha need. A cno king video now 
can be brought right, into the 
kitchen or a car-repair video cart 
be brought right into the garage. The 
Sony Video Walkman has audio/video 
inputs and outputs so that material can 
be easily transferred from one video for- 
mat to another if necessary. 

Sony also hopes that the Video Walk- 
man will he a message carrier for the 
desktop revolution In the business 
world. The company is offering a palm- 
size video cEiinera^ the CCLbGl ($750) „ 
that can he used with a larger TV-VCR, 
the EV-DT1 {$1700), to make video 
memos. 

The EV-DT1 sports a 5-in. monitor* 
suitable for office use, but Sony hopes 
business people will use the Video 
Walkman to view interoffice memos and 



Electronic Image statalJjatlon lens In cam- 
confer! eliminates Jllten from home movlM. 

instructional material outside the office 
or workplace, 

A Stable Image 

Rob and weave is generally the kind of 
advice that cornermen give to boxers. 
Ilnfortunately, bobbing and wea ving is 
too often associated with homemade 
video movies shot with camcorders. 

The plain truth is that the jitters can 
affect any video. You might think ynu're 
holding the camcorder ruck steady but 
even inhaling and exhaling can impart 



movement to the picture. Hiding your 
breath only works for short takes. A tri- 
pod introduces additional gear into the 
eg nation^ a step backward fur many 
people, 

A technological solution to the prob- 
lem comes from Magna vox, Panasonic 
and other camcorder makers in the form 
of a new- feature called E IS— for Elec- 
tronic Image Stabilization. What it does 
SS 10 compensate for camcorder motion 
electronically, 

E1S camcorders are instantly recog- 
nizable because the lens is encased in 
what looks like a small box, Inside this 
little box ii re sensors and motors that 
compensate for both horizontal and ver- 
tical movement. Angle the camcorder 
slightly downward, for example, arid 
the len^ moves slightly upward to com- 
pensate. Horizontal compensation 
works the same way. 

ELS generally reduces jitter to about 
25 percent of the original motion. The 
benefit of E [5 becomes most obvious in 
difficult shooting situations, such as re- 
cording frum a moving car, but it also 
offers a steadier picture even if you're 
shooting from a standing position. If 
you've ever watched a video that made 
you seasick, then EIS will make you feel 







as though you*ve returned to solid 
ground. ElSisavallahlerm more expen- 
sive camcorders hut its obvious benefits 
surely make it destined for lower-price 
models in the future. 

TeJevfdeo 

At some point early in the day I general- 
]y consult the television listings to see if 
there is anything worth taping for late 
viewing. If there is r I make a mental 
note to program the video cas- 
sette recorder's timer before 
leaving the house. 

Sometimes, though, some in- 
terruption will sidetrack me be- 
fore I can get to the timer. And long 
after I’ve left the house, I remember 
that there was a program I wanted Lo 
tape. 

Now, thanks to Panasonic* if yon 
leave the house without programming 
the VCR all you have to do is call home. 
The company's PV-4S26 can be pro- 
grammed from any touch-tone phone. 

The PV -482(5 ($550) has a modular 
telephone jack on its rear panel. Ynu 
plug in your phone directly. When you 
call, the PV-4826 responds after ID 
rings. 

Once the VCR picks up, you enter a 2- 



digit identification code using the 
phone's keypad. The VCR responds 
with a beep indicating that it is ready to 
accept commands. 

Communicating with the PY-182G is 
simple. You might, for instance, want to 
check that there's a tape in the machine. 
All you do is press T„ A, P, E and then the 
numbers symbol on the phone key- 
pad, If there is nn tape in the VCR. 
you'll hear four beeps. If a tape Is in 



place, the machine responds with a sin- 
gle beep. All programming is [lone in a 
similar manner. When you're finished, 
you simply sign off by pressing the as- 
terisk (*) symbol on the phone. 

The RV-4826 can also share a line 
with a telephone answering machine. 
The 2-digit identification code turns off 
the telephone answering machine tem- 
porarily until you’ve completed your 
programming. 



New And Noteworthy 

Toshiba lias joined forces with Carver, a 
well-known high-end audio manufactur- 
er, to develop a line of stereo televi- 
sions, The MTS sets utilize w hat Carver 
describes an its Sonic Holography audio 
technology. The basic idea is to replicate 
the audio experience provided by sur- 
round -sound systems. Instead of using 
four speaker^ however, the Toshiba/ 
Carver system uses only t wo speaker*. 

^nrver creates the sensation nf sur- 
round-sound systems by pro- 
cessing the audio signal to 
eliminate virtually all inter- 
aural crosstalk. Ry doing so, 
Carver claims to restore the 
depth and ambience in the image 
that is masked during normal playback. 

Toshiba will make the Carver audio 
system a feature in four .screen .sizes: 27, 
30, and 52 in. The company also plans 
to offer the system on two projection 
TVs as well. The 27- and 3(Mn. models 
will incorporate a subwoofer for added 
bass response. 

Whether Lhe Toshiba/Carver dupli- 
cates the effect of a surround system is a 
.subjective opinion that depends on your 
ears and listening environment. In any 
event , it’s worth comparing the two. WH 






SHOP TOOLS 



A Do-lt-AII 
Miter Saw 

BY ROSARIO CAPQTQ5TQ, Contributing EdrtOf 




n RECENTLY tested 
the new S ears com- 
pound miter saw 
— the first 10-irt, power miter 
saw that can cut bevels and 
compound angles. The saw 
(model No, 234G1N) features 
a notating, slotted worktable 
for making square crosscuts 
and left- and right-hand mi- 
ter cuts up to 45*. And unlike 
other 10-in. power miter 
&iws, the saw head tilts up to 
45 n for cutting beve ls. Set the 
saw for both bevel and miter 
cuts to saw compound an- 
gles. This is especially help- 
ful when making picture 
frames and installing crown 
molding. 

The direct-drive motor, 
rated to develop 2 hp r powers 
the blade to 5200 rpm. An 
electric brake stops the blade 
in about 2 seconds after re- 
leasing the trigger switch. 
The saw b solidly construct- 
ed with a cast-iron base, 
turntable and pivoting mech* 
anism, The adjustable fence 
and upper blade guard are 
made of die-cast aluminum. 
The rotating table has posi- 
tive stops at 22 Vi* and 45*. 
The saw weighs in at a hefty 
60 pounds. This makes the 
mw a little cumbersome to 



A view of the jaw^s underside re- 
veadi hc&vy-duty cast-iron con- 
struct ton. This provides the eooJ 
with strength and stability. 



To adjust [he rotating table for 
miter cuts, depress the thumb 
latch, move table-, release latch. 
To lock table, lighten handle, 



Late around, but its weight 
provides solid, vibration- 
froe operation. 

The 10-in, blade affords 
great cutting capacities. In 
fact, with this saw you can 
bevel cut a 2x6 and cut a com- 
pound angle on a 2x4. The 
actual capacities are: 90 D 
crosscut, 2 ¥n x S¥i in.; 45* mi- 
ter, 2% * 4^ in.; 45" bevel, 
1% x 5¥| in,; 45° compound 
miter, 1 T 4* x 4 VI in* 

A sawdust chute on the up- 
per blade guard accepts a 
dust bag that collects a fair 
amount, but not all, of the 
ftawdliflt. 

The clear plastic lower 
blade guard retracts auto- 
matically as the blade is 1gw t - 
ered to make a cut — a good 
safety feature. 

Another nice feature is an 
arbor lock that keeps the ar- 
bor from spinning while 
changing the blade. 

All in all, I think that this is 
a good, multipurpose saw for 
the home workshop. It's sold 
at larger Sears stores and in 
the 1&88 Sears annual catalog 
for about $220. 

For more information and 
details, contact Sears, Sears 
Tower, Dept, 703- PM. Chi- 
cago, IL 60684- VM 




Bevel adjustment scale k located 
In back of ttw, Select the bevel 
angle. up to 4S’ : , ar>d then tight- 
en the bevel lock handle. 



This shows the maximum erou- 
cut capability of the Sean ICMn. 
miter taw. The timber cut mea- 
sures 2 %Itl thick x 5% Ire wide. 



Here we re making a maxlmutw 
ca parity miter cut. Note that 
dear plastk guard retract! auto- 
mat Ically as blade U lowered. 



Installing decorative crown 
molding reqtrl res cutting tricky 
Compound angFex. Adjuit saw 
for both miter and bevel cuts.. 
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Magnetic Caliper 




MEASURING MEASURING 

INSIDE OUTSIDE 

DIAMETERS diame ters 



After reading about using an adjust- 
able wrench for a quick caliper 
(“Hints," page 54, April ’87), I 
thought of this method; 

Grip the pipe you need to measure 
with pliers and slide a magnet be- 
tween the handles to hold the jaws the 
correct distance apart. 

For inside dimensions, insert the 
handles into the space and position 
the magnet at the jaw end . 

— FI., S eager 

Using Paste Fillers 

The key to a smooth, glass- tike sur- 
face on open- grain woods is an appli- 
cation of paste wood filter before the 
final finish. 

While paste wood fillers are usually 
wiped with coarse cloth or similar ma- 
terial before setting, I've found an ap- 
proach that works better. 

Apply the Filler normally. But in- 
stead of wiping, let it set. Then, use a 
putty knife or paint scraper with worn 
rounded edges to remove the excess 
filler. Work gently across the grain 
and follow by wiping with paper tow- 
els, This leaves the surface with little 
or no sanding necessary,— Ted Burke 

Take A Powder 

When working with a dark wood, it's 
often difficult to make distinct pencil 
marks. It helps to sprinkle the area 
with talcum powder and blend it in 
with a cloth. The talc can be removed 
later by wiping with a damp cloth. 

— Wa/terflurtofl 



TWIST&SHOUT 





You use ir because you care about 
yemr car’s performance- You mist ir 
to protect your engine through 
the toughest hear an d cold. You 
depend on it ro guard against 
wear, and clean as it lubricates. 

You expect quality like 
Phillips 06 Trop Artie alt-season 
motor oil. 

Now let Trap Artie exceed even 
your wildest expectations with the 
all-new "Twist and Win" game! 
Look lor specially marked classic 
gold bt 'tiles wherever vs u i buy mi 'tor 
oil or at your local Phillip- f '6 
retailer, 

Limited offer! Send tor S3. 61 ? 
buck on a I’-Ljndri arst* of 
TropArtiL, Rebate ends 
November 10 , 1988. 

Lang live 

your car.' 11 



h!.' mriunr iviiluMc ii p#r*icirwuN| irmlr-t V*aJ«htH pufriihiiJ f'UK.'klUCXAYir W Lja&eah* 
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Black A DiCker' CarVec H Plus 

has a powerful 12-voll motor, 
brushes, crevice lool, (0 Oft 
adapter « F 10-00 



Black A Decker * Air Station w 

Versatile inf I alar compressor 1 
3 nozzles, pressure Ct QQ 

gauge. 120 psk v 3 IiOO 



Cfiflige il al pat licipafing stores 



Turbo-Wash Pressure Wash 

er Wilh finger I Ip control Inc! 
pint of Soft-Sods' 1 1. QQ 
cleaner I4i99 



Anco Wiper Blade or 2-Pfc 
Wiper Refills In 15, 16 and 18- 
in. sizes. Durable 11 A QQ 

- ...Your choice £i 90 




Turtle Wan Sup#r Hard Shell 1 

Wan for protection' 16-11. o*. 
liquid, 9 5-oz paste n 

wax. Each £*49 




Turtle Wax r Bust Cater' con- 
verts rusl lo a primed black 
surface in minutes! A QQ 

16 -f I oz botlle ™ £#99 



GE Halogen Headlight. Round High or low beam „ 6.48 

Reel png Lila r Halogen Headlight High or low beam. 6.68 

Round Halogen Headlight High /low beam ,-rg. 11,98 

Rectangular Halogen Headlight High/low beam. ■+-. 12.98 



Peterson Hi gh -I nten&rty Lights 

for ofl-road driving. Chrome- 
plale housings, wir- A QQ 

ing.SHW,™- Pair 9-00 



Eagle 2^-Gal. Galvanized 
Gas Can is made wilhoul top 
or side seams 7-in A QQ 
flexible spout ^ 4.00 




General/ All Lock Credit Card Keys ' Never be Jacked out of your 
oaf agarnf Two polymer bf&nks may be cut like regular key blanks, 
yet they 1 re as thin as a c rodif card. Bend key out, fold back A QQ 
and store in wallet, for loreign and domestic cars. 0.99 




Whistler 400 Quadradyne 
Radaf Detector gives a visual, 
audible warning QQ QQ 

Volume control — 00*00 




USA 10-FL Nylon Tow Strap lea - 

lures 6,000-lb tensile strength, 
rugged steel-forged C QQ 
slip hooks. ™ 0-90 



COTTt h i ttuwir. Unmw HMEmuMBiri h. 6G&i HlH 






WCM®' 9-0±_ Mu ill -Purpose 
Lubricant slops squeaks, pro- 
ie*Gts metal a nd loos- 
ens fusty parts- 



1.38 




M«tpr Mechanic' Anti-Free» 
and Coolant protects your 
engine in winter and 
summer 1 Gel ion. ^ 



CHUCK MJfl 

itn nmfc 1 




Master Mechanic ' Tools. Choose an 8- lb. double-lace sledge he [ti- 
nier, 6-Eb wood- splitting maul or 3ft -lb single- bit axe All have 
rugged forged- steel liee d s . bee I- treated for strength , and Q QQ 
durable 36-In. hickory handies, Your choice v*vv 




Antl-Fresre Taster or Battery 
Hydrometer check anti-freeze 
in radiator, fluid In 
baltery. _ ■ Each 



1.49 



Big Boy Volume Tire Pump. 

Fewer slrokes UN auto tires. 
Delivers 50 pel/ 50 n qq 
cu. in. per slrake OiOO 




Carol 12-Ft. Tangle-Proof" 
Booster Cable- 10-gauge, hea- 
vy-duty cab Ip Cot- Q nfi 

or-coded grips. 9*0(1 




Schauer E S/4 0- Amp Battery 
Starter/Chargar for 12 -vdIi 
batteries. Provides AQ AA 
cranking power * tO«0O 



HITTERS! 





2T*>n Hydraulic Floor Jack, 

Safety leatures prevent over- 
pumping Strong, A| QQ 
o ne- piece arm.-. O I ■ O O 




Master Mechanic ^Hn, We- 
veriible Drill. Variable speeds 
rrom 0 to 2,500 rpm AQ QQ 

HR 3 amps, ww £9*99 





Master Mechanic ' 3 -ln-1 45- 
Pc. Standard Socket Set com- 
bines ] i, H end ft- 
in. drive sots. ^ 



44.99 



Servesi " 3 -Pc, Pliers Set mcl 

S'* -In diagonal pliofeJ&ft-Jn. 
tong -nose and 7-in. 

Linesman pliers -p ■ 



9.99 




Master Mechanic' Cordless 
Strew driver with recharging 
base Inca Phi Nips/ |/j QQ 

slotted bit. — IH *99 



W Campbell Hsusfeld ■ PowerPal 1 
^-HP AJr Compressor goes any- 
where to deliver up to 10 D psi. Oil- 
less twin -cylinder engine is virtu- 
ally rnflirttenance-frea? 8-pieca 
accessary kil. >™ 99,99 

B) ft-HPPawerPur Tank-Mounted 

Air Compressor delivers up to 100 
psl- With detachable 6-gallon air 
carry tank. „n« 149 99 

C] U S Air " 2-HP Air Compressor 

is baffled for low- noiae operation. 
Delivers up to 125 psi, with easy- 
change filter and floating valve lor 
air control 299.99 
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AVIATION 



The Piper Cub 
Is Back! 

BY FRED MACKERODT, ConEributrng Editor 




Pip*rM Stuart Mllln it the contioh «( the rttmm Super Cub. 



HE RETURN of the 
Super Cub is Piper's 
major effort lo bring 
aviation back to grass roots 
America. Derived from the 
original JU Cub, the airplane 
that put America in the air af- 
ter World War II, the Sopor 
Cub was first produced in 
1949. Known as the "Poor 
Man’s Helicopter'’ due to its 
legendary abort takeoffs and 
landings, the tandem 2- seal- 
er remained in production 
until November 1982, Be- 
cause of its ruggedness, the 
Super Cub is still the air- 
plane of choice with Alaskan 
bush pilots and border patrol 
types. A lot of the 10,000 
original Super Cubs are still 
slogging it out doing some of 
the toughest jobs in a viation. 
And now the Super Cub is 
back not only as a finished 
airplane , but in a kit for home 
assembly. That’s right. 
You’Ll now be able to build 
the famous airplane yourself. 

The people we watched as- 
sembling the first new Super 
Cub in Hangar 21 of Piper’s 
Vero Beach, Florida, facility 
were all veteran Piper em- 
ployees. Four of them had 
worked at the company when 
the original Cub was first be- 
ing built. 

One of them, Clyde Smith 
Jr„ left the company in 1984 
to become the leading expert 
on restoring vintage Pipers. 
His new job is to write the as- 
sembly manual for the kit, 
“We’re trying to make it 
simple enough for a iS*y ear- 
old to assemble," Smith said, 
“and that’s tough. But we're 
getting there," 

The Super Cub is not your 



average kit airplane. Piper 
will supply completed subas- 
semblies which the owner 
then puts together. No weld- 
ing is required, and only very 
simple tools and painting 
equipment are needed. 
"About the moat unusual Lool 
you have to have is a fish 
scale to set the tension of the 
brace wires, 1 ' Smith says. 

While most airplanes are 
assembled under the experi- 
mental amateur- built certifi- 
cation category, the Super 
Cub will be certified the 
same as a factory-built air- 
plane. To do this, Piper will 
send a designated employee 
to inspect the assembler’s 
work two times during the 



construction. On the final 
trip, the Piper employee will 
test fly the new airplane. 

Smith guesstimates the as- 
sembly time to average out 
at 500 to 700 hours, depend- 
ing on a lot of factors. The 
most important of these, he 
says, is finding a spacious, 
comfortable work area. 

A lot of amateur-built tit 
airplanes tend to languish 
during construction and not 
get completed. But Smith 
doubts this will happen with 
the Super Cub. "You’re talk- 
ing about a $40. 000-plus 
proven fun airplane,” he 
says, “and I doubt anybody 
will leave one of these out in 
the garage half finished! ,r 



The price for the Faetory- 
assemhled Super Cub is 
$42,595. The kit goes for 
$21,095 without engine or 
propeller. But Piper will sell 
you a brand-new 150-hp 
Lycoming 0-320 engine and 
Se nsen it h propeller for an 
additional $10,300, a package 
which normal! y lists for twice 
that amount. 

Jess Krail is the man in 
charge of Super Cub sales. 
You can reach him or any- 
body else at Piper by dialing 
(800) 72-Piper. 

The new Piper 

But the return of the Super 
Cub is only part of the whole 
Piper revival. Today Piper 
Aircraft in Vero Beach is a 
fun place. For a pilot, it’s a 
toy store. 

The last time I was here, in 
February 1987, it was a very 
different kind of place. Only 
748 of Piper’s original 8300 
workers were left. Some 
were working on airplane 
components to be assembled 
in foreign countries, but 
most were working on re- 
sumes. The place was Gloom 
City, Piper belonged to con- 
glomerate Lear Siegler 
which, at the time, was look- 
ing for a convenient carpet to 
sweep it under, 

How there are 1040 peo- 
ple, and 50-year-old Piper is 
bustling with activity. The 
assembly tines are running 
again and airplanes in a wide 
variety of shapes and config- 
urations stand around in dif- 
ferent stage h of completion. 
Across the field, Piper’s 
skunk works, headed by avi- 
ation wizard Roy LoPreati , is 
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at work on now aircraft, including a re- 
placement for Piper's Comanche. 

The boss 

The man. behind the Piper transforma- 
tion is the new sole owner, Stuart Mil- 
lar, a 62-year-old former military pilot 
and self-made multimillionaire, who 
Inves flying more than anything in the 
world. Case in point: Millar had his 
office moved from the executive suite at 
the front of the building to a work area in 
the back. "Over there ] had a view of a 
parking lot/' Millar explains. "Here I 
can see airplanes, t didn't buy an air- 
plane company to look at a parking lot/ 

Millar views personal aviation as a 
great freedom unique to the United 
States, Nowhere else in the world are 
there so many private pilots and private 
airplanes, Millar points out, quoting 
numbers: "There are maybe 10 T 0W1 pri- 
vate pilots in West Germany, 13,000 in 
France^ 4000 in Spain, maybe 5000 in It- 
aly, and 7000 in Japan. Here we have 
600,000 registered pilots* two-thirds of 
whom are private pilots." 

B ut he also sees this freedom i n jeop- 
ardy. kK Qf the 600,000 pilots flying to- 
day," he says, "400,000 were trained by 
Lhe government. Although I plan to live 
to 112, a lot of the other military-trained 
pilots from the World War 31 era are dy- 
ing off. We have to find a way to attract 



and train the pilots of the future. " 

One of the keys Millar aees to this 
training effort is the availability of 
training aircraft. The present fleet is 
just plain wearing out. To remedy this, 
earlier in the year Piper began offering 
a stripped -do wn version of its entry- 
level Warrior called the Cadet, At 
$45,000, the plane admittedly doesn't 
make much, if any, money for Piper, but 
it will go a long way toward keeping the 
basic training fleets around the country 
in operation. And the young people who 
learn to fly in the Cadet today, Millar 
reasons, will be ready to buy new Pipers 
of their own in 10 years" time. Piper has 
more than 100 orders for the Cadet and 
more are coming in e very day , 

Two tens 

While at Piper, 1 also had Lhe opportuni- 
ty to fly the Malibu, the most advanced 
single-engine airplane on the market 
today. In testimony to the easy-to-fly 
nature of this complex airplane, Roy 
Han an, a 2S-year-old demonstration pi- 
lot. took the controls only once during 
the entire 2-hour flight. 

We were cruising at I7 t 500ft . in pres- 
surised comfort, with the loran indicat- 
ing 200-knoLs groundsjjeed and the fuel 
flow showing an incredible 16 gallons 
per hour, when he suggested l try a 
steep bank, "Bring it over to 60*," he 



said. Gingerly, 1 banked Lhe airplane, 
watching the long wing dipping toward 
the vertical, and feeding in backpres- 
sure to maintain altitude. Again, just as 
gingerly, I brought the airplane hack to 
straight ahd level, feeling pretty satis- 
fied with myself that I had managed to 
hold altitude within 50 ft. or so. 

“Try it this way, 11 Hanan said, and 
with a flick of the control yoke 
— Wham!— he laid the airplane on its 
side. With another flick— Bang! Shades 
of Chuck Veager! — the airplane was 
banked 60° the other way, painting the 
other wingtipat the Florida landscape. 

After hours of this kind of flying, in- 
cluding a 4500-fpm simulated emergen- 
cy descent and some supersoft "are we 
there yet?" landings, I was pretty high 
on myself and the Malibu. It’s an air- 
plane that makes you feel good. 

I asked Hanan how he would compare 
flying the Malibu and the Super Cub, 
two airplanes separated by 4fi years of 
technology and about $£66,000 in price. 

"For fun p on a scale of one to 10/ Roy 
said, "the Malibu is a M. Tho Cub ia also 
a 10/" he quickly added, "but it's adiffe-- 
enl kind of 10/ He explained that after 
flying the Malibu all day, he just loved to 
jump into the Super Cub, leave the win- 
dow's open ami the door down and cruise 
around low and slow . 'There 1 ^ nothing 
li ke it in all the world H PM 



Stop At Kmart And 
Pick Up One Of The Keys To 
Mario Andretti's Success. 




Mario Andretti knows the importance of using Bosch spark plugs. 
They're a key factor to his success. And you can experience all of the ad van 
Uiges of Bosch Platinum in your car — the quicker starts, the smoother 
acceleration and the improved fuel efficiency that only the Platinum 
Plug delivers. Best of all, they're now available at a great K mart sale 
price* So stop in today and let Bosch Platinum, the Ultimate Spark Plug, 
become one of the keys to your driving success. 

Solri in lour-, six- -and tni^bi-px-cki only. For ntiny U.S., Import cin and Lifihl In if tv 
On rule 9yaH-lCl/i& at most K man store* rcjoss ike U S. A, 
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Dependability: 




Profile in Quality #9: To many people the quality of n car, is t hr dependability- of the ran Not just when 
its new, bur thousands of miles down the road* Fonfs quality is it efl documented. In nationwide surveys, 
for Hymns running, owners of Lincoln. Martin' and Ford cars and tight trucks hatv reported fearer 
problems* on average, than owner* n f any other lehitles designed and buift in North America * 

7'his dependability* is hocked tn m Ford Motor Company 's 6jTar/6Q t Q0Q mile powerbuin tvarranty: ** 



FORD 

MERCURY 

LINCOLN 



One more reason 
Ford Motor Company 
has designed and built 
the highest quality 
American cars and trucks 
for 8 years running. 




Quality is Job 1. 



FORD ■ LINCOLN - HERCUA1 - FORD TRlCKH ■ F'UHD TfUCTORS 



*Based on nil avcdige of owner -reported problems in a series of surveys of HI-'SS models designed and built in North America. 
**ReOTrktiimij and deductible apply. Ask your dealer for u copy of this limited warranty. Buckle up— Together we ran have lives. 







Powertrains, key modefs and refinements highlight Motor City's new offerings, 



BY TONY SWAN, Auto Editor, 
and JIM DUNNE, Detroit Editor 
PM Photos by John Lamm 



D ETROIT automakers will 
roar into the new model 
year offering major rede- 
signs in selected cars* with 
special emphasis on their most critical 
product features — body styling, en- 
gines and suspensions. Changes are 




not spread evenly over the complete 
lineup of 1989. Instead, they pinpoint 
specific models* improving appear* 
anca, performance or handling. 

General Motors, stung by its dra- 
matic dec t i ne in m arket share over the 
past three years, is taking a highly ag- 
gressive position throughout its en- 
tire 1989 lineup with selective styling 
and engine revisions from each of its 
five car divisions. 

Ford wiU counter GM's effort with 
brilliant new styling for the Thunder- 




bird and Cougar, plus several potent 
new power pi ants and a special low- 
volume Taurus sedan aimed at the 
premium high-iwrfomiance market 
On a more modest scale, Chrysler 
a new line of midsize sedans — the 
Plymouth Acclaim and Dodge Spir- 
it — that begins the replacement oft he 
aging K cars. 

However* as w r ith Ford and CM, 
Chrysler engineers have also been 
busy under the h ood . 

Here are the highlights: 

Dramatically different with new nyf Jnq. 
longer wheelbase. Independent rear 

suspension And 4 powlW supercharged 

optional engine, Tlwwitftsird h a good bet 
to take Mi Car of the Year honors for ItM. 
Lower hoodlkne. large gtos expanses and 
smooth, Mnxtpwnfc surfaces give the 
body a completely new look. Shown here 
Is the Super Coupe- New 3.B-Tltsr 
tgxfthargcd V6 develops ZIG horsepower 
and a whopping 315 tb--ft of torque. 
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Ford/Lincoln Mercury 

Ford has once again stolen the show. 
Not only are the new Thunderbird 
and Mercury Cougar the visual sensa- 
tions two years of spy photography 

1 conditioned us to expect, they 

escalate the technology wars 
first domestically produced 
supercharged (as distinct from turbo- 
charged) cars since the Sludebaker 
Hawks of the mid-'6G&. 

Ford's pressurized 3.8-liter Vfi 
makes respectable power (210 hp at 
4CHJ0 rpm] and impressive torque (315 
Ih. -ft. at WOO)* which represent gains 
of 10 and 25 percent, respectively, 
over the 2. 3-1 iter turbo Four that 
powered the 1 988 Tui^ Coupe, How r - 
ever. neck-snapping acceleration isn't 
going Ui he the strongest suit for 
these two personal luxury entries. AT 
though both ears art' actually shorter 
overall — 1 89. 7 in, versus 202,1 — an 
8.8 stretch in wheelbase, with atten- 
dant stiffening in the rear-drive plat- 
form, has produced prodigious weight 
gains. Normally aspirated 'Birds now 
scale in at 35-12 pounds, up some 300 
pounds from '88, and the Super Coupe 
adds another 200+ pounds to that. 

Other gains are more positive 
—more rear -seat leg room, more el- 
bow' room, improved seating and 
availability of AHS braking through- 
out both mode! lines. 

Base engine for both Cougar and 
Tb underbill is still the 140-hp nor- 
mally aspirated 3.8 V6 f but the super- 
charged engine is also available to 
both, something new for the XR7. 

Although the revitalized Thundi 
bird and XR7 dominate Ford's IS 
headlines, the real performance ne 
belongs to the Taurus. Equipped w\ 
an all-new 3.0-liter 24- valve dohe 1 
from Yamaha, the SHO (for Sup 
High Output J Taurus sedan sudden 
ly ranks second only to the ever- 
green Mustang ft. (Miter among 
F orri 's jM! rhtrman ce cars . 

Although the SHO edition is all 
buL indistinguishable from the regu 
lar Taurus, its extra muscle (220 h] 
falter tires (215/65VR-15 vers 



205/70 ft- 14 standard), 4- wheel disc 
brakes and excellent sport seats make 
i t the equal of some very prestigious 
German machinery. 

The arrival of the new joint-ven- 
ture Probe lends even more mingle to 
the Ford lineup. Assembled at the 
new Mazda Motors plant at Flat 
Rock, Michigan, the GSE^based sport 
coupe arrived as a 1988 mid-year and 
immediately became one of Ford's 
hottest sellers. 

Power teams include a 2.2-liter 12- 
valve Four in normally aspirated 
ULO-hp) and interceded turbo [ 145- 
hp) editions, with 4-speed automatic 



cougar, Thundwttrrf % iwirv l* iff new for 
and hm tne same supercharged 
J.e-rFfffr V6 ersglne option. Base engine on 
both cart 1$ a normaJly aipiraiad 
V6. Real sleeper In Ford's lineup It the SHO 
(Super High Output] Taurus, powered by a 
3.0-titter H’Vafre dot* V6 from Yamaha. 
Ford j Probe It one of the mote lucceufuJ 
new cart introduced recently. BulJt by 
Mazda In me united States, with bocy 
design by Ford, this car li watched closely 
by competitor? In Detrott- 



and 5-speed manual transaHtes, 
Although the rest of the Ford Mo- 
tor Co. lineup is largely carryover, 
there have been a few tweaks here 
and there. Foremost under this head- 
ing is the addition of sequential port 
fuel injection, roller tappets and mag- 
nesium rocker arm covers to the com- 
pany's corporate 3.8-liter V6 (Lincoln 
Continental, Ford Taurus, Mercury 
Sable, T-Bird, Cougar). Continuing 
its successful Designer Series pro- 
gram, Lincoln is offering a Gucci 
Town Car for 1989, w hile Mercury is 
making a driver-side air bag available 
as an out ion on Topaz models,— T.S. 
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General Motors 

Body style changes are scarce at GM 
this year, and there aren't any ea rs in 
the lineup that can be called all-new - 
Bui that doesn't mean there won't be 
changes you perceive at a glance, 

Brick's Ki vtem gels the most radi- 
cal restyling, while the Buick Centu- 
ry, Pontiac 6000 and Olds Cutlass 
Ciera get more modest facelifts, Cor- 
sica adds a 5-door hatchback sedan, 
and Corvette will have an ultra perfor- 
ms nee option — the ZRt — to chal- 
lenge some of the world's fastest anil 
moat exotic sports cars. The V6 lineup 
is different, with a new3,3-htcr V*fi 
(based on the 3800) replacing many 
2.8-liter and 3, 8-liter engines. 

Several models will offer a more 
powerful High Output (HO) version of 
the highly successful Quad 4 engine. 
Olds claims that the HO puts out 180 
hp, compared with 150 in the regular 
Quad 4. through larger valves and a 
higher 10,0: l compression ratio. Olds 
engineers claim (Mo-tiO mph times of 
7.5 seconds for the HO in a Calais 
chassis. 

Riviera returns to the look of the 
past, when its flagship personal luxu- 




Vdu'll have to wart urrlll early next year xa 
get one of (he$e £57,000 ZRT Corvettes, 
Pwwer— MS hp— comes tram Lotus- 
ctolgned 32-valVe aluminum V0 fiefip. 
Mautve rear iJr« are M in. wkfe, Top 
speed and 040 acceieratlon are at wQtHt- 
erasa levels New engine mates to new * 
speed Get jag mantial trammlsifon. 
Chevrolet farccasti 19B9ZRI production at 
2000 units. Volume Will be much higher for 
hot ^selling Cooki worth adds a 5-door 
hatchback to the flneup for 39. 




ry models were among the most 
appealing in the industry. While Ihe 
basic structure, chassis and even the 
interior (including the controversial 
CRT control panel) are unchanged 
from 1988, the exterior styling is dra- 
matically different. Some J l in, have 
been added to the overall length, 9,5 
in the rear, 1.5 in front 
Overall the car has a more rounded 
appearance, making it look heavier, 
though the added length only 
amounts to a 75-poUnd increase. 
Buick returned to the shape of past 
Ki vieras by angling the profile of the 
rear quarter panel in a style that 



helped make these cars so popular in 
Ihe 1970s and early 1980s. 

The midsize 6600* Century and 
Cutlass Ciera also get a freshening for 
1989. These cars are less angular than 
in previous editions, creating a look 
that h more aerodynamic and contem- 
poraneous. 

Century has the most extensive re- 
visions with a new front-end look, in- 
cluding grille* fascia, front-end panel 
and flush headlights. At the rear 
there are new roof designs for both * 1 - 
and 4-dfHH* models. 

Well as new r rear 
quail er panels. 
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Restyled CmMK (fe VW* No a 3-In, 
wtowtow extension and Si almost 9 In. 
longer pnfKt I larger, fFKXf 

luxurious sedan, and add to rear-teat access 
and room Major styflng rrvbkra In the 
Bukk Rhriera also ronjirr up ttw luxurious 
petit While interior remains the same. 
Outside has a new profile and an I Mru 
metch In overall length. Mktedit Ords 
Cutlass Gera gets a new roof, backlit*,, 
fenders and from end for I to cousins 
at Sukk and PorrtJac haw* similar changes 




BLJJCK 

RIVIERA 









z 



Hide and performance are different 
for ihiis car, too. Euick made changes 
in shock-absorber valving as a key 
part of what is being billed as Dyna- 
ride pm sponsion;. 

The optional Century engine is the 
new 3.3 liter V6, developing 160 
horsepower, [l replaces the optional 
2.H- and 3.8-liter V6s, with more pow- 
er \ han the old 3,8, as well as better 
fuel economy. 

Pontiac's version of the Century t 
the 60* K), h:i & a less elaborate freshen- 
ing with changes only to the rear of 
the roof, quarter panel and btlnkUd, 
The 2. 8- liter V6 is still optional on the 
fiOOU, hut a 3.1 -liter V6 becomes the 
standard engine on PonLiac s s limited- 
production all- wheel-drive STB 
model. 

The Olds Cutlass Ciera, a hread- 
and-biilter ear for the division, has 
simitar changes in rear end and roof 
styling. But its engine lineup is slight- 
ly different from those oflhe Century 
and 6000. Base engine is still a 2.5-li- 
ler Tron Duke Four, but the optional 
engine^ are a 2 8-liter and the new 
3.3 titer V6 

The Olds Cutlass Calais prc-srnl s a 
more aggressive front-end appear- 
ance in 19B9 that includes m\\ fascia 
and grille (or, more property, 
nnngrille), and at Lhe rear 
new tail lamps and end cap. 

At the side there are wider 
moldings On the Interna- 
tional Series , 3-spoke wheels. 
Ifi-tn. tires, wheel flares and ground - 



effects panels have been added. A 
special Quad 4 appearance package 
has its own combination of distinctive 
wheels, tires and black and gold 
accents. 

Excitement is Pontiac's catchword, 
and what better way to project that 
image than with a powerful turbo- 
charged engine in the division's sport- 
iest car, Firebird Trans Am GTA. 
Built only in a white notch back body, 
the car's turbocharged 3.8-Hler V§ b 
the same engine Hoick bolted into its 
wild Grand National. 

Equipped with iLs standard inter- 
cooler, the engine develops horse- 
power i n the 250+ range, 

Pontiac believes that O-to-fiO mph 
Limes for Lhis package will he about 
5.3 seconds, Only 1 500 or so wil l be 
built in the 1389 model year, lending 
appeal for collectors. Will this be fast- 
er than the Trans Am with a 5, 7-liter 
V87 “Substantially/' say insiders 
from Pontiac. That's not to say the 
Trans Am r s other engines are slouch- 



es. You can still order the big 350-eu 
in. V8 (235 hp s 0 to 60 in 6 seconds), 
though this engine continues to he 
available only with an automatic 
transmission. 

,l [f the 5.7 V8 ba Mustang- fighter, 
what do you call the GTA with turbo- 
charged V6?” a Pontiac executive was 
asked. "Mustang- killer/" came the 
iirnned iate reply. 

Meanwhile, Cadillac is taking care 
of business in its plush A Dante and 
high-volume He Ville lines. The de 
Ville coupe is fi in, longer, while the 
sedan U stretched 9 In. over a 3-in. 
longer wheelbase. Those changes, 
plus a major freshening that takes in 
grille, front fenders, front bumper, 
hood and deck, give the luxury sedan 
a more substantial appearance, some- 
thing Cadillac owners and dealers 
have been asking for since tbecument 
body style was adopted three years 
ago. The Fleetwood line, for its pari, 
digs way back into the past to come up 
with new rear fender skirts in addb 
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lion to the rest of the changes given to 
the de Ville. 

Cadillac's determination to make 
the Allan te a strong entry in the super 
luxury-coupe market is evident by the 
changes made for 1989, A new 4.5- 
liter version of Allante’s aluminum V8 
engine turns out a welcome increase 
to 200 horsepower. Cadillac claims 
the engine will propel the Allante 
over 130 mph, and, more important to 
most drivers, allow it to accelerate to 
tiO mph in 8,5 seconds. That’s Lhe kind 
of performance Atlanta should have 
had when it was introduced. 

Ride is improved wiLh a speed-con- 
trolled damping system that shifts 
between three shock absorber auto- 
matic settings that depend on car 
speed and handling conditions. 

Variable -assist steering makes 
steering light at low speed, firmer at 
higher speeds. Other improvements 
include a no- leak convertible roof seal 
and a simpler system for lowering the 
convertible top into its wed. 

"Don't call it the King of the Hill." 
That's the word from Chevrolet engi- 
neering ace Don Runkle. speaking of 
the ZR1, Corvette's ultimate perfor- 
mance option, Chevy's big news for 
1989* "If we say King of the Hill, we 
automatically put ourselves in a cor- 
ner. That’s kind of a cocky statement. 
We’d like to take a lower pro File and 
let the car speak for itself." 

With 385 hp, wider tires and a spe- 
cial fi-H|jeed Getrag transmission, the 
ZRl can and does speak for itself, 
with O-to-fiO capabilities registering 
in the stib-G-second range, according 
to Chevrolet insiders. Top speed 
should approach 185 mph, pu tting this 
Car in the same jjerformance category 
as some of t he world’s most exotic 
machinery. The ZRl's brand-new 31d- 
valve, dohe aluminum V8 engine was 
designed by Lotus in England, while 
the block will be specially cast here in 
the United States by Mercury Ma- 
rine , t he outboard motor company. 

Chevy plans to build only some 
2000 editions of the ZRl in the 1989 
model year, with the new supercars 
scheduled to start hitting the show- 
rooms early next year. 

Less spectacular in terms of nose- 
flattening performance, but probably 
more popular w ith Chevy buyers is a 
hatchback model in the Corsica line- 
up, The glass fitted in the rear hatch is 
the largest single piece of glass used 
in hatchbacks, but the appearance of 
the new model is virtually identical to 
that of the standard 4-door Corsica. 
The rear seats fold down, creating al- 
most as much cargo room as a station 
wagon.— JJ). 





Cutlass Calais International Series moves up 
« notch In the Qfctamoblle performance 
stable with the addition of the High 
Output [HO| edition of (he dohe 1 6-valve 
Quad 4 eng lhe. Groun^effem panels, fog 
lamps and 1 6-in. wheels with performance 
tire* help to distinguish thb car from milder 
me m ber s of the Family, The HO Quad 4 Is 
rated at ISO hp, and will be offered in 
Pontiac Grand Am as well n the Cutlass 
Calais. However, HO models are not 
expect ed to be available before late 1989, 




PONTIAC 
FIREBIRD 
TRANS AM 
TURBO 







Pontiac will heat up the I horsepower 
derby with a turbocharged edition of the 
Flrebkd Trano Am GTA. The IlmlTed-edltlpn 
Tram Am It equipped with a tffc 

turbo, the same engine that once made 
Bukk i Regal Grand National the quicken 
oar In General Motor s entire lineup. The 
limited “edition turbo Tram Am If expected 
to wjtperform VS models. Production is. 
expected to be limited to about 2000 of the 
turbocharged Vfi models. 
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Chrysler 

Although the look isn't exactly new, 
the cars — Dodge Spirit and Plymouth 
Ac da ini — give Chrysler Corp. two 
fresh nameplates in the midsize fam- 
ily sedan game. With their conserva- 
tive formal sedan styling, the two 
newcomers are unmistakably mem- 
bers of the current Chrysler design 
idiom, and just as obviously descend- 
ed from the faithful K-car clan. 

However, even though they're des- 
tined lo replace the cars that helped 
pull Chrysler back from the brink of 
ruin at the beginning of the decade. 
Spirit and Acclaim are positioned 
slightly upscale from the familiar 
Plymouth Reliant and Dodge Ariea. 
They’re also bigger, inside and nut, 
with room for five or six passengers* 
depending on seating layout. 

And for all their conservatism, the 
new Chrysler A-bodies present a 
smoother, more rounded appearance 
than their no-nonsense predecessors. 

"The/ re family sedans that have a 
modern, soft shape,'' explains Bob 
Lutz, Chrysler president of opera- 
tions, While they're not completely 
aero, Lhe fast windshield gives them 
an Up-to-date look. The wide C- pillar 
lets us build more headroom for rear- 
seal passengers, and helps get an 
extremely roomy rear seat. * 

Chrysler executives claim the new 
models are a departure from the K- 
body, a basic building block that has 
been at the center of the company's 
designs for the past decade. But this 
doesn't mean the A-bodies represent 
an entirely clean sheet of paper. Lutz 
calls the chassis an “evolved K." 

Each of the car's drive trains is used 
in other Chrysler models* standard 
operating procedure for the company 
in the Iacucca era. Base engine is 
Chrysler's 2.6-liter Four. It's hooked 
up to a 5-speed manual or 3-speed 
automatic transmission, driving the 
front wheels. Two optional engines 




Shewn here In prototype perfonrvgnce 
hint SpJrtt ES ii one of three new A- 
pauenger InTtrmddlatei In the Dodge 
lineup. All-new body, pJus duals and 
powertrain refinements help maXe this car 
different from previous K-car deiivstivei 

s»e engine Is a 2 5-liter fOTiC Turbo 

Z. 5 Four and MlitubUhl 3.0-llter V6 are 
options. New 4-speed dectronlcally 
controlled iransmlsslon tj standard with V6 
engine. Jeep s Wrangler Islander has new 
graphics on familiar shwtme€*l 



are offered — a new turbo version of 
the 2. 5-liter Four and the smooth 3.0- 
liter V6 that Chrysler imports from 
Mitsubishi. The V6 is teamed with 
Chry&leris slick new electronically 
controlled 4- speed automatic. 

One of Chrysler^ marketing plans 
for the Spirit/ Acclaim series, which 
will sell in Lhe $9000 to $16,000 price 
range, is Lo offer mo re standard com- 
fort and convenience features than 
the competition. The cars' primary 
competition target is Chevrolet’s suc- 
cessful Corsica sedan. 

Other Chrysler domestic sedans 
and coupes are mostly unchanged in 
sty ling mom the 1388 models. One ex- 
ception is the Daytona coupe, w hich 
has acquired new r raeingdnspired 
trim all around the lower part of the 
body. Also* look for 16-in. cast -alloy 



wheels on sporty Dayton as and 
Chrysler LeBaron coupes. 

Chrysier's 2.5-liter turbo engine is 
the third generation turbo in a Chrys- 
ler Four. Horsepower is up 50 percent 
to Io0 from Lhe normally aspirated 
2,6-liter. Chrysler claims that a small- 
er turbine gtves the engine reduced 
response time for more power low in 
the rpm band, as well an a flatter 
torque curve than previous Chrysler 
turbos. The 2.5 turbo is offered as an 
option on a number of Dodge, Chrys- 
ler and Plymouth models. 

On the safety front, Chrysler plans 
to increase availability of driver's air 
bags after making them standard on 
the rear-drive Fifth Avenue model for 
the current model year. For '89, air 
hags will he standard equipment in all 
LeBaron coupes and convertibles- 
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Jeep/Eagle 

Although Jeep is the obvious focal, 
point of Chrysl fir’s newest marketing 
division, new products just around 
the comer could make the Eagle line- 
up as important as any. 

However, with the joint Chrysler- 
Mitsubishi Diamond Star plant in Illi- 
nois still some months away from pro- 
duction startup, the only Eagle-brand 
passenger car produced in North 
America continues to he the upscale 
Premier, flags hip oft his new division. 

Designed by Giorgetto Giugiaro 
and built in the ultramodern facility in 
Bramalea, Ontario, the Premier en- 
ters 1989 virtually unchanged from its 
introduction for the current model 
year. Operating in the same sue class 
as cars like the Audi 5000, the Pre- 
mier is roomy, understated and ele- 
gantly turned out- It's also acrody- 
namically efficient, with a drag 
coefficient (C d ) of just 0.31 . 

Two engines are offered, a 111-hp 
2.6-1 iter Four and 150- hp 3, 0- ti ter V6, 
Although similar in displacement to 
the new Mitsubishi V0 used in a num- 
ber of Chrysler products, the Eagle 
VH is supplied by Renault. The 
powertrain also differs from other 
Chrysler products in that it is longitu- 
dinal „ rathe r than transverse , 

Offered in LX and ES trim levels, 
about the only noteworthy change to 
the Premier line this fall is the avail- 
ability of cruise control. However, 
Eagle divisional executives plan to 
make a limited edition of the ES 
model available sometime midway 
through the model year. The ES Lim- 
ited, which is shown here, will feature 
a monochrome paint treatment with 
body-CDtared trim. 

Other members of the current Ea- 
gle passenger car family — Medallion 
and Summit — currently qualify as im- 
ports, although the Mitsubishi -built 
Summit is due for production in the 
new r Diamond Star facility. 

The Medallion t& supplied tn Chrys- 
ler by Renault under the AMC buyout 
agreement. 

On the volume side of the ledger, 
Chrysler looks forward to it* first full 
year of selling Jeeps. 

Biggest news in 1 hi* 
department is the 
availability for 
1989 of a new an- 
tilock braking 
system for Jeep 
Cherokee and 
Wagoneer mod- 
els equipped with 
4-wheel drive. De- 
signed by Bendix 
Corp., the system Ls the first of its 



kind for 4wd vehicles, and functions 
on all four wheels whether the vehicle 
is in 2- or 4-w heel-drive mode. 

The basic Jeep lineup remains the 
same as 1988, w r ith four sport/utility 
models — Wrangler, Cherokee, Wag- 
oneer and Grand Wagoneer — plus an 
intermediate-size pickup truck, the 
Comanche, 

Engine offerings include a 121-bp 
2,5-liter Four, a pair of inline Sixes 
(4.0 and 4.2 liters) and a 5.9-liter V8, 
Of the 6-cylinder offerings, Jeep's 
starts the 4.0, rated at 177 hp and 224 
lb. -ft, of torque. Available as optional 
equipment in Comanche and Chero- 
kee models, the 4.0 gives these Jeeps 
the best hp ratings in their class. 

Wagoneer and Wrangler models 
get the 112-hp Six, the former as stan- 
dard equipment, the latter as an op- 
tion, The torquey (280 1 b, -ft.) old V8is 
reserved for the Grand Wagoneer. 

One new transmission — a Japanese 
overdrive 5-speed manual— will join 
the powerteams during the coming 
model year. 

Aside from a few new colors and 
trim changes, about the only visible 
difference in the Jeep family is the 
addition of the W'rangler Islander 
graphics package. w 



flagship of the Eagle line Is Premier ES 
Limited model, offered for W with body- 
colored grille and wheels to set It apart. 
Bufft In an all-new facility in Bramalea, 
Ontario, this S-pauenger sedan Is based on 
a Renault design that Includes front drive 
and Independent rear suspension. 
Plymouth's new name In the midsize lineup 
for 1989 is Acclaim, twin to the Dodge 
Spirit formal roofline Is key to generous 
rear-seat headroom In Chrysler s new 
bread-and-butter entries. 



Made In The USA7 

Detroit’s traditional automakers, now 
down lo Ihree, still account for (he lion's 
share of car sales in this country But the 
advent of hybridized and caplive imports 
poses a problem of ideniitication lor us. 
Which cars are Iryty imports? 

As more and more Japanese manufac- 
turarsopen plants in the U.S — particular- 
ly joml-venlure operations involving Ford, 
GM or Chrysler— almosl any system of 
classiPicatichn becomes artwlrary at soma 
level. Is the Michigan-made Ford Probe 
an import? Is California's Nova? 

We believe in keeping n simple. In addi- 
tion lo the iradiiignal nameplpies, we in- 
elude the Eagle Premier. I he Probe and 
the Mercury tracer (built in Ford's new 
plan! in Mexico J In luture years Itial lineup 
will surely change. Bui for now, cergoal is 
to keep ii sample end sensible.— J,D. 



PLYMOUTH 

ACCLAIM 
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Submersibles made of transparent acrylic spheres offer 
a new w<y to view the ocean's fascinating riches* 



BY GREGORY l POPE; PM Illustration by Jeff Mangiat 
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I WATCH El I -in alien blue world drift 
slow ly past the %iewpurt, (Inarls of 
limestone. some spindly lifeforms, 
Lind thcjcUam of civitization- 
cLury thing looked close enough lt» touch* 
thunks Eik the fisheye effect ufmir 
hemispherical uinduw, Sparks Hashed as 
hio luminescent organisms hundred off 
the Iran* purer i acrylic. Thu scene h m i I the 
sump ghastly hue and limited visibility 
of a moon-til landscape, 

"VC 1203 to chaw* »Vre nl Mil ft-, 
ti’fl-O, 1 * said ptlul Courtney Platt behind 
me. He wailed fur the acknowledgment tu 
crackle through ihe speaker, then flipped 
an overhead valve, A harsh gurgling sound 
ensued, m a pump blew water out nf a 
halhisi tank to slow our descent* 

We were Hooting down the side of an 
undersea mountain -a quarter-milt off 
Grand Cayman, about 2(10 miles south of 
Cuba. Our destination lay cradled by two 
Limestone pinnacle* un the mountain 1 * 
shoulder- the Kirk Pride, il cargo ship 
that hud sunk >t\ year* previously, Our 



vessel: a veteran research submersible, 
pulled 1 1 u I of early retirement tn make 
deep waters accessible to the lay muni 
A 12 -year* old Piftnrg * class workhorse, 

PC 1203 Weis built to carry oil-seeking 
oceanographers during the boom years of 
undersea exploration, These days, put out 
of work by cheaper remotely operated 
unmanned subs, she carries tourists. 

The \ isla from PC 12QT& viewport gave 
me a foretaste of a new generation of 
submersible* being built exclusively for 
tourism. The most innovative of these 
craft w ill feature hulls made entirely nf 
Iran spare ni acrylic* for panoramic views of 
ocean depths well be low scuba-diving limits. 
The *ee-thrikUi£h submersible* will clearly 
outclass PC L2I3'1 and her sister subs* Not 
that PC 1203 isn't reliable, beloved by both 
her current pilots and the commercial 
exploration outfits lhal can't afford her in 
these nil-glutlcd "Ml*. But she's a dinosaur 
w 1th her sweating 4-in. sleet walls, noisy 
hydraulic systems and scant elbow room, 
t iimfort is the w atchword for the new stib* - 



OXVQffv 
SOT Til 



on a wfltefy vvorlcb submeruhta 

joppoilis] and Artfl jufemenible (Above) will 
irantpbri amAitur aquanaut i eg unpreccaemed 
depths. Clear 6Hn,-thkk acryEk huFfs will provide 
unrestricted views from pef^onneF modules- 






PMPUJtDff* 




Maided aaytlt also boosts vLsibl Nty aboard 
PC-8, inter sub to PC 1203, 




Sculptor Bflk* task ty pfonwred the use of 
acrylic in submersible construction, UiFng a 
high -pressure autoclave [top] with rail- 
mounted mold to create acrylic hemispheres. 
Acrylic resin seafr the two halves (center | to 
form the t ompleted sphere | bott om|. 



TOURING THE DEEP 



they’ll feature climate control, public- 
address systems and other amenities. 

Three thousand miles away, in 
Vancouver, British Columbia, a cotn- 

any called Hyco Technologies has 

een pioneering acrylic submersible 
design and has developed two models. 
Aries is a sen- bus that will carry 46 
passengers down Lo 250 ft. , and Gem- 
ini, an 8-person deep diver, will be 
able to descend as far as 2560 ft. 
The first transparent tour sub— a 
Gemini — will arrive nest year at 
Grand Cayman, according to Hyco’s 
founder Phillip Janca. 

The impact of these clear-walled 
crafL? “They're going to revolutionize 
the submersible industry," says 
Janca without hesitation, “and make 
other submersible* obsolete. They 
signal the beginning of the acceptance 
of plastic subs " Bold words from this 
Tea as-born Cayman Islander, consid- 
ering that neither sub has left the 
drawing board. And yet, when you 
listen to Janca, and then taste the 
tour-sub experience on PC 1203, you 
find it hard to argue with the attrac- 
tion of see-through subs. 

Clear spheres 

Of the two designs, Gemini has the 
more radical look — three acrylic 
spheres sandwiched in a stainless- 
steel/fiberglass framework. Gemini 
represents the meeting point of sev- 
eral lines of submersible evolution. 

Because a sphere resists collapse 
under huge pressures, it's the best 
shape for a deep-sea personnel mod- 
ule. But perfection Is crucial — pres- 
sures from all directions must push in 
evenly. Maki ng a perfect sphere large 
enough for multiple passengers is be- 
yond today's technology. Moreover, a 
big sphere is impractical because of 
poor hydrodynamics. 

One solution is a multisphere hull, 
and the U S. Navy pointed to the fu- 
ture in the 70s with its two Deep Sub- 
mergence Rescue Vehicles (DSRVs), 
dubbed Ann /on and Mystic. These 
vessels can be transported by cargo 
plane, descend up to 3000 ft. , and dock 
with stricken submarines to save 
crewmen* Designed by Lockheed 
Missile and Space Corp. + the DSRVs 
consist of three connected steel pres- 
sure spheres sheathed in a torpedo- 
shaped cowl* 

Meanwhile, acrylic engineering 
was maturing, and the distinction 
between viewport and hull was blur- 
ring. Unlike glass, acrylic is a good 
thermal insulator and doesn’t shatter 
catastrophically if it fails under pres- 
sure, An acrylic layer must be thick, 
though, to withstand substantial wa- 
ter pressure. 



Shrink to fit 

The stumbling block: How to cast big, 
thick hemispheres of acrylic. When 
acrylic resin solidifies in a casting 
mold, the molecules lock together into 
h tight lattice, causing 15- to 20-per- 
cent shrinkage. Moreover, the pro- 
cess also releases heat. Since acrylic 
conducts heat away slowly, bubbles 
and flaws form easily in a thick layer 
of hot resin. 

In the late 1970s, acrylic sculptor 
Bruce Beasley developed a special 
procedure, using a high-pressure 
autoclave in his Oakland, California, 
studio/laboratory, to overcome these 
drawbacks. Beasley created the 
acrylic hemispheres that, fused with a 
bond of acrylic resin, became the 
spherical cockpit of the research sub- 
mersible Johnson Sea-Link II. Iden- 
tical spheres tested in pressure 
chambers withstood the equivalent of 
12.U0U ft, of water. 

Beasley later licensed the technol- 
ogy to specialty plastics manufactur- 
er Reynolds & Taylor, which used it 
to cast the 53-in. sphere for Deep 
Hover, a 1-man submersible. Though 
Beasley and R&T decline to discuss 
the process, logic suggests the cast- 
ing involves variable temperature/ 
pressure control and a flexible mold. 

Reynolds & Taylor made Gemini's 
spheres, which are 90 in* in outside di- 
ameter and 6 in. thick. Connecting 
each sphere are transfer tunnels, 
fitted with beveled stainless-steel re- 
taining rings. Other penetrations 
accommodate hatches and pe net rat or 
plates that anchor the spheres to the 
frame. According to Hyeo’s managing 
director Chris Metcalfe, engineering 
these penetrations and passageways 
to be leak-free was a key step in bring- 
ing Gemini to life. Because acrylic 
contracts more than steel under pres- 
sure, the penetrations are designed 
with rings of specialized nylon to al- 
low for m ovement. 

Acrylic contraction brings another 
problem — buoyancy control. Like 
any submersible Gemini relies on its 
hart! ballast tanks, filled with water at 
the surface, to compensate for the 
sub’s natural buoyancy. (The so- 
called soft ballast tanks in the upper 
fairing — filled wiLh air to provide 
freeboard and surface stability' — are 
also flooded before descent, J But deep 
underwater, as the acrylic spheres 
shrink, the sub displaces less water 
and hence loses some buoyancy. A 
pilot must compensate by pumping 
water out of the ballast tanks. On 
Gemini , an on-board microcomputer, 
fed with data from a depth gauge, will 
automate this function. 

(PIml&g turn in pagiy Jfl-i j 
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TOMORROW'S 
CAR TODAY 




Navigation, diagnostics, security and communications — our concept 
car has them all, with hi-fi and video to go* 

BY FRANK VIZARD. Contributing Editor, and CUFF GROMER 



I F YOU THINK the talking car ("A door 
is ajar") is a tough act to follow, wait til 
you see what the engineers are cooking 
up for the automobiles of tomorrow. 
Trading current novelty gimmicks for serious 
electronics, cars five to 10 years down the road 
will feature on-board satellite navigation sys- 
tems, video camera rear vision, advanced au- 
dio and video entertainment systems, and new 
dimension!* in voice and data communications 
You’ll see new concepts in driver-information 
displays that diagnose and indicate the status 
of the car’s various operating systems. Com- 
fort and convenience controls, such as seating 
and climate, also will show innovation. 

The interesting thing is that the technology 
and hardware for these high-tech electronics 
systems are available today. Install some of 
this equipment into one of today's more ad- 
vanced vehicles and you’d come up with some- 
thing very close to what you'll find in 
showrooms in the mid -'90s. 

We did just that to a Buick Riviera. With its 
unique CRT display and touch-screen opera- 
tion of radio, climate, diagnostics and other 
functions, the Riv is one of the more electroni- 
cally sophisticated vehicles on the road today. 
The hardware we added to the Riviera can 



be categorized into Five basic areas: naviga- 
tion, communications, entertainment, diag- 
nostics and security. Some of the equipment 
added is more visible than other gear, depend- 
ing on its function. Wherever possible, we 
wanted our options to blend cosmetically with 
the car. 

Navigation 

Let’s assume that the Riviera is parked in your 
driveway. As you approach, Hick the tiny 
remote-control on your keychain to unlock the 
doors and disarm the security system. 

You start the engine, put the ear in Reverse 
and proceed to buck out onto the street. To 
help you see where you are going, there's a 
Sony Watehcam video camera attached to the 
reor liner above the rear window. The camera 
is centered and angled slightly downward to 
peer where your eyes and rearview mirror 
can't see— below the line of the trunk— in case 
there is a small child or object immediately be- 
hind the vehicle. 

While the video camera looks behind the 
vehicle, your eyes focus on the black-and- 
white image that appears on a flat, 4-in, Sony 
Watchman monitor mounted into the roof liner 
just above the rearview mirror. You can easily 
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Clockwise from the right; Sony’s 
tl/jiichman monitor supplements 
earvFew mirror by displaying extended 
area of view from video camera In rear 
Far mobile compul I ng, NEC MulTJspeed 
laptop si Ides out from dashboard. Color 
TV keep* backseat driven occupied 
with vkfeoi from in-dash player. If 
there’s radar around. indicator* near 
steering column will alert you. 



Pm PNn-rr.H. int£rhiirs -ftp hill ^'.hi, : t^Enam E* 1 cliff nfiTiMt* 1 





remove the monitor fcsr maintenance 
iir picture itfJjqjitinent,. The mniulnr 
anrl its camera operate only when the 
Irat^mif&ion m in He verse gear — au- 
tomatically. 

Before you hit the street, you 1 !! use 
I he Etak Navigator to pint your desti- 
nation* Once you've punched in your 
destination, the electronic processor 
in the trunk calculates the best mute 
to take. 

The map UKeil in the system is actu- 
ally L-on tamed on a casselLe tape 
inerted in a console- mounted player 
between the front seats, One tape 
contains aJI the data required for a sin- 
gle metropolitan area. The map is 
displayed on an in-dash monitor, and 
map scale can be adjusted from a 40- 
mile overview down to one-eighth of a 
mile to show am exact street address. 
Your location on the map ia indicated 
by an arrow thaiL moves as the car 
does. As the car travels, sensors 
mounted nn the wheel rims, and oper- 



ating in conjunct] i >n with an electronic 
cunijKiss, relay the data to the eteo 
Ironic processor, A star on the map 
display indicates your destination. 

[ n getting to your destination, 
you're subject to local sjieed laws. We 
installed a H_K. L.-Tronics Mirm-Eye 
E \ press remote radar detector so 
that you'll know when Smokey is 
around. The remote section of this 
radar rtoleclor Is concealed in conven- 
tional fashion, behind the grille and 
under the hood. Meanwhile, the 
control modulo was taken apart for 
.stealth deployment* The (iN.dFT, 
HIGHWAY and nrv controls are in- 
Stalled in -dash as toggle switches to 
the left of the steering w heel, along 
with the alarm anrl illuminated status 
indicators. 

Communications 

Riviera's doors do not seal you off 
from the outside world. The central 
e lu me nt of 01 1 r ct j mm un ical i on sy stem 



inning Jt the top erf the d^hboanfl, 
above the gbantilft coraofo is PM s red 
! FNjmlrwted custom control panel for 
activating other high-tech electronki. 

Mow this h flMerai touch-sown display 

tar gauge*. radio, cm cSagnosdo, Remoc*- 

control ft* tmik ^mounted Sony CD 
changer follows, with Alpine graphic 
eguafteerjLnl to hi left andOefcowsefte 
ptayvr below, Red Jigtit between gemtfdc 
and Alpine tel luiar telephone fcncflcafes 
itatu of remoter orrtroMcd tecurtty intern. 
Arrayed left to right across dashboard on 
passenger side Is Valentine ftewartfi Q 
Analyst display far Etak navigation system, 
and Sony finwi video cassette player. NEC 
MuHJtpeed laptop computer h Installed on 
sUdeout shelf below 

is nn Alpine 35io mobile cellular 
radiotelephone that lets you make 
calls as easily as if you were at home or 
in the office. Then, we added another 
function — the ability to transmit data 
from a computer. The computer is 
NEC's Multispeed laptop model, one 
of the most versatile portables on the 
market. 

Like other laptops, the MtdUspeed 
features a pop-up liquid-crystal dis- 
play screen. But this is one baby you 
won’t have to balance on your lap. It's 
installed underdash on a sliding tray 
in front of the passenger seat. When 
needed, the NEC computer glides out 
within easy reach of the user. 

Data for the computer can be trans- 
mitted or received over the Alpine 
cellular phone. Making the connection 
between the Multispeed and the cellu- 
lar phone with its Hirachmann anten- 
na is a specially designed modem 
called The Bridge, manufactured by 
Spectrum Cellular. Why special? Be- 
cause cellular phones experience a 
brief break in transmission as you 
cross from one cell to another. You 
can’t hear the glitch in voice communi- 
cations, but fast- moving data would 
be lost. The Spectrum Cellular Bridge 
prevents this by buffering the data 
— essentially, storing it during the 
cell-to-cell skip. 

Entertainment 

The Bukk Riviera comes factory- 
equipped with a Delco Electronics 
A M/FM/cassette system, whose front 
and rear stereo loudspeakers are 
driven by 80 watts of amplifier power. 
There’s also a 5-band graphic equaliz- 
er. This, along with the power, vou 
UHE. RAl-ANCE, fader, radio-tun- 
ing and cassette controls, is 
operated via the Ri v’s touch-sensitive 
CRT screen (which also displays the 
car’s diagnostics, gauges and climate 
controls). The transport mechanism 
for the cassette itself is housed above 
the gearshift console. 

To expand our autosound options 
even more, we added a Sony Disc- 
jockey compact disc changer to the 
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hi-fi system. Sony's changer holds 10 
CDs and is mounted in the Riv's 
trunk. You operate the CD changer 
by a remote-control module mounted 
on the dashboard just above the cas- 
sette player. A coaxial cable connects 
the command module to the trunk- 
mounted changer. Though the CD 
changer is stationary, the remote con- 
trol can be lifted off the dash and 
passed to rear -seat passengers for 
their use. You can program the 
changer to play tunes in any order. 

Although the factory autosound 
system already has built-in amplifica- 
tion for the cassette/receiver, we add- 
ed a Nakamichi PA-150 amplifier and 
Alpine 3318 equalizer's peel rum ana- 
lyzer for the CD changer. The trunk- 
mounted PA-150 sends 14 
watts of power to each of the 
four speakers at an extremely 
low distortion level. A custom 
switching device installed un- 
derdash automatically cuts 
out radio or cassette and puts 
the audio system into the CD 
mode as soon as the Sony Disc- 
jockey is turned on. 

We’ve also equipped the 
Riviera with an 8mm video 
system made by Sony. The 
tiny size of the 8mm video cas- 
sette makes it the obvious for- 
mat of choice for mobile use. 

The small EVX-S8 video cas- 
sette player and controller fit 
comfortably into the dash. 

The driver, of course, 
shouldn’t watch TV while 
driving. We envisioned the 
video system as an electronic 
babysitter and so installed 
Sony's 8-in. XVM-S color mon- 
itor below the armrest 
between the two front seats 
and facing the rear seats. For 
sound , an amplifier in the mon- 
itor d ri ves a pair of 4-in. ME1 
speakers concealed in the rear 
package shelf. 



Diagnostics 

To complement the instru- 
ment gauges and diagnostic 
readouts displayed on the Riv- 
iera’s CRT touch -screen, we 
added two pieces of equipment 
that can be described as diag- 
nostic in nature. 

One is an electronic dipstick 
called Oil Check, Model 150. 
made by TMM, Inc. With this 
product, the standard (lipstick 
is replaced by an electronic 
probe connected to a small 
dash -mounted indicator. The 
oil level is checked with the en- 



gine off and by pressing the 01 L 
CHECK button for a minimum of 5 sec- 
onds. A green light indicates the oil 
level is acceptable while a flashing 
green light followed by a red light in- 
dicates the level is low. 

The other diagnostic aid is the G- 
Anatyst by Valentine Research. It’s 
designed to quantify how a car han- 
dles, and is a useful device for those 
interested in high-performance! driv- 
ing. The G- Analyst mathematically 
quantifies a car’s handling character- 
istics as it relates to acceleration, 
turning and braking. The results are 
displayed graphically on the unit’s 
screen, and stored in its computer 
memory. 

The G-Analyst can be removed 
from the dash, to study Lhe results at 
home. Long-term analysis of the G- 
Analyst data should help hone your 



driving skills while also measuring 
the response of your car under a vari- 
ety of conditions. 



tty 

II this 



With all thiB added equipment in the 
Riviera, we wanted to make sure it 
stays there. Of all the security sys- 
tems available, the Super-Ill By stem 
by Clifford Electronics incorporated 
all of the most desirable features. 

This alarm system utilizes both mo- 
tion and impact detectors, ff the car is 
jolted Severely, if metal makes con- 
tact with the locks, glass, or if the win- 
dows shatter, an ear-splitting 
125-decibel air horn begins to howl. 
Disconnecting the battery under the 
hood won't stop the alarm — we’ve got 
a hidden backup battery just for that 
eventuality. The system also includes 
an ignition-kill function that prevents 
the car from being driven 
away unless the system is dis- 
armed. 

A flashing ml light mount- 
ed oil the gearshift console in- 
dicates that the system is 
armed. The ahm/pisaem 
switch is located under the 
armrest between the front 
seats. The system can be 
armed or disarmed from up to 
75 ft. away with a small re- 
mote control that fibs on a key- 
chain. A set of Microscience 
Twindowa automatically locks 
the doors and rolls up the win- 
dows once the security system 
has been remotely activated. 
Additionally, a panic button on 
the remote lets you activate 
the siren if, for example, you 
find yourself being followed in 
a lonely parking lot. You can 
also make the headlights flash 
via remote control, in case you 
can’t remem ber where you 
parked. 



Riv’s modification* Include tweepback uilflni (top] and 
matching dash tot extra gtarjabow). In trunk are Sony CD 
changer and Nakamkhl amp |bdow|. Spectrum Cellular'! 
Bridge modem, lor data communication!. If seen on right. 



Putting it together 

Whenever the Lomorrow gar 
hits the production line for sale 
today, you can bet that you 
won’t have to stretch left and 
right to activate and operate 
its many electronic features. 
Most likely , there will be a 
central control panel that inte- 
grates the various devices. 
But why wail for tomorrow? 

An integrated switching 
panel such as this was not be- 
yond the talent and expertise 
of Galaxy Sound in Ridgefield. 
New Jersey — the automotivc- 
elcctronica specialty installer 
that turned our imagination 
into reality. Galaxy’s custom- 
designed controller for the 

(PlfaxT fun i tnptjgf USt 
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TECHNOLOGY 

BEYOND THE BLADE 



Advancing at the speed of light, lasers are 
changing the way doctors operate, 

BY CHRiS DAVfS 



T HE PATIENT has a 
large cyst on his right 
larynx. Surgery* it 
has been decided, is the only 
answer. The very word con- 
jures up visions of blades and 
blood, sutures and stitches, 
pentathol and pain. Going 



under the knife. But things 
have changed. 

The surgeon, w Earing 
scrub greens i rubber gloves 
and ruby-red goggles* ap- 
proaches the tape rating table 
holding only a spindly strand 

of fiberoptic cable. Heanakes 



the coil down the patient s 
throat until it's resting on the 
cyst. He signals hia assis- 
tant, who hits the power 
switch on a refrigerate raise 
device sitting across the 
room. A pulse of 532-nano- 
meter light courses through 



The future Js now for a new 
breed of Iwr stf gran [above j. 
Using a carbon dioxide device 
equipped with a helium neon 
aiming beam, the doctor refles 
on COi'i ability to turn the 
body's water content into 
steam, cooking tissue instead 
of cutting It. 
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BEYOND THE BLADE 



the cabl e. The monitor crack- 
les with green lightning, But 
not enough. 

Again, the surgeon orders. 
There's a pause while the 
machine — as if building up 
steam — winds up to spit out 
another dose. Suddenly the 
screen lights up a second 
time. The surgeon shifts his 
weight, adjusts the aim of 
Lhe fiber cable and asks his 
assistant for more power. 

The third try strikes. The 
desired microexplosion oc- 
curs r What a moment before 
was a white swollen growth 
is now a faint cloud of smoke. 
The cyst is simply gone, va- 
porized. There has been nu 
bleeding in a completely ster- 
ile procedure with damage to 
the underlying vocal chord 
minimal. 

It r s not exactly ETs finger 
that simply touches a wound 
and makes it better, but, as 
Dr. Bernard R, Marsh, 
chairman of Johns Hopkins 
Laser Committee, puts it: 
“Lasers have already revolu- 
tionized medicine in just the 
past five years . « . and 
we're not standing still. ] 
don't like to excite optimism 
before it’s justi fled . " he adds, 
“but there is a fot of interest 
and research. Things are 
moving fast." 

The Idler spectrum 

Used in eye surgery si nee the 
early 1960s, lasers are being 
put U> the test in the full spec- 
trum of operating room 
chores. From clearing the 
plaque out of clotted arteries 
to erasing freckles, resculpt- 
ing corneas, welding torn tis- 
sue, removing tonsils and 
hemorrhoids, even replacing 
the needles of acupuncture. 
This tool of reined-in energy 
is lighting the way to a future 
of health care that sci-fi writ- 
ers could once only dream 
about. Says Dr. Walter G. 
Wolfe of Duke University: 
"Perhaps only your imagina- 
tion will be the limiting factor 
with the use of lasers." 

Dr. Wolfe s prediction is 
already coming true. Imag- 
ine— if you can — a smart la- 
ser, confronting a group of 
suspect cells and asking, 
with a probe beam, if they 
are cancerous and zapping 
them if they answer yes. Or 



so-called Trojan Horse drugs 
that are absorbed only by 
malignant cells and, when hit 
with the kind of fine-tuned 
light lasers produce, turn to 
poison, killing the unsuspect- 
ing cells that house them. 

Albert Einstein envi- 
sioned the possibility of a la- 
ser beam back in 1917. If a 
pure substance is stimulated 
with an electrical charge, he 
reasoned, its electrons will 
jump up to a specific energy 
level, and, when dropping 



back down to where they 
prefer to be, give off an emis- 
sion of very specific wave- 
lengths of light. Enclose the 
process with mirrors, lot the 
energy ricochet around and 
collide with more electrons 
Cor amplify ) s poke a pin hole 
in the chamber, and out will 
come a beam of very pure, 
intense electromagnetic ra- 
diation, Thus we get Light 
Amplification by Stimulated 
Emission of Radiation, or 
LASER. 



The idea of using light as a 
weapon goes back to Zeus' 
belligerent bolts and persists 
today in the so-called Star 
Wars scenario. The fact is 
that the peaceful use of lasers 
has already changed the 
w r orld of arts and entertain- 
ment and dozens of indus- 
tries dependent on precision. 
Lasers identify fingerprints, 
read cartons on the grocer's 
checkout counter, and cut di- 
amonds, But no application 
has been more dramatic than 
the lineup of laser weapons 
that have joined the medical 
armamentarium in the past 
few years. 

Lasert at work 

Various lasers take their 
names from the different 
host or lasing substances 
that produce the beams. 

Carbon dioxide produces a 
beam that is absorbed by wa- 
ter in body tissue. Heat from 
the laser turns the water into 
steam, searing the adjacent 
tissue. 

The ergon laser, on the 
other hand, reacts to the col- 
or red, so it will penetrate the 
skin until it runs into blood , 
making it good for dermato- 
logical procedures. 

The YAG laser, the most 
invasive laser surgical de- 
vice, can pc nei rate 4 to 5 mil- 
limeters, cooking rather that 
cutting, and can turn a tumor 
into a coagulated mass of eas- 
ily removed debris. 

Dye lasers can be tuned to 
different wavelengths just 
by adding or diluting tint 
from the laser medium. 

Also tunable, the free- 
electron laser is now being 
harnessed for medicine. This 
powerhouse uses magnets to 
stimulate pulsed laser light 
from a stream of electrons. 

Dr. Stephen Goldstone p di- 
rector of Laser Surgery Care 
in New Y ork City, uses a car- 
bon dioxide laser for a vari- 
ety of procedures. ia If I cut a 
tissue sample with a knife 
and with a laser and look at a 
cross section under a micro- 
scope, the layered sample has 
far less surrounding damage 
—less inflammation, swell- 
ing and edema. Less dam- 
age, less pain," Aside from 
sterilizing as it cuts, he says, 
the laser seals blood vessels, 
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cuts anri the YAG cooks, the 
excimer, in the words of one 
of its most prominent in vi^ti- 
EfltnrF— -I>r Patricia Fnth of 
iFlftuw turn topagr JW ) 



aearrinE- With a knife, the 
procedure usually means a 6- 
to 7-day hospital stay and a 
week or more out of work. 
Using the- carbon dioxide 



to write his name on the yulk 
of an egg without breaking 
the yolk. It makes it possible 
for him tn remove tattoos, 
sloughing ii way skin P 



wine stains, spider veins on 
the face, and birthmarks. Dr, 
David Apfelbergof Pain Attn 
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nerve endings and lymphat- 
ics— characteristics that 
make it ideal for treatment of 
conditions like hemorrhoids. 

The danger with using a 
knife in such a procedure, 
saysGold&tone, is that all of a 
hemorrhoid cannot be 
removed without risking 
extensive, debilitating 



laser, Gold stone treats 
patients on an ambulatory 
basis — they are on their feet 
within 2 hours of the proce- 
dure, back to work within 
three days to a week. 

It’s the precision of the tool 
that makes the difference, 
OoldsLone says, precision 
and delicacy that allows him 



layer by microscopic layer, 
until it's just enough — and 
not a fraction more— to re- 
move the tattoo's pigment. 

Late in 1986, the FDA 
approved procedures using 
lasers to remove other 
unwanted collections of 
pigmenL beneath the sink 
— problems such as port- 



says that children with the 
disfiguring port -wine stains 
may not have to wait until 
adulthood lo be treated. 

Enter the excfmer 

The world of laser medicine 
has great hope for a newcom- 
er. It's called the excimer. 
Where the carbon dioxide 
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We tackle wind-whipped, freshwater rollers in a 6-way m i 
the ultimate small-boat fishing rig. 

8Y JOE SKQRUFA. Boating/Out doors Editor; PM Photos by Skip Gar- 



whistles acres* the border 
into Wisconsin and toshes 
placid Luke Winnebago into pun- 
ishing 4- ft. waves. The tcinp^raJP 
r lire drops 40 . The grfy sky is i hick 
with heavy, churning clouds. 

The region ly one thing to do on a 
day Ukc this—put on rain gear, 
take mu your boat, and go fishhtg. 

Big- water, northern fishermen 
are a breed apart. Storm or no 
storm, they tackle immense, fresh- 
water hays and takes in rigs no big- 
gcr than a runabout in search of 
the reigning king of the region, the 
sweet- tasting w alley e. 

We decided m t ake a look at 
these specialized rigs, especially 
the cutting-edge models used 
by pros on the booming walleye 
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BIG-LAKE WARRIORS 




tournament circuit. We brought six of 
them Id Mercury Marine's test center 
in Oshkosh. Wisconsin, and ran Lhem 
through a battery of tests. All were 
equipped with the new, oil -injected 
lOtbnp Mariner outboard and run 
with an W-hp Mariner kicker. Here's 
what we found. 

Yar Craft 1 781 GPS 

The IhjiiI the test team would must 
like [ii enter in a big- money walleye 
LournamenL is the Yar Criifl 17hl 



GPS, which finished first in Reliabili- 
ty, rough- water handling and St and 
finish. It was second in total stowage 
space and third in all three perfor- 
mance categories. 

The main strength of the winner is a 
deep-V fiberglass hull, which has a 
dtuihh 3 -flan*! how and spray- deflect- 
ing chines that give a smooth, dry 
ride, A level, evenly balanced water 
profile makes it easy to control at slow 
trolling speeds in high winds. 

The test team especially liked the 



boat's unique, double-cut transom, 
which has dedicated cutouts for auxil- 
iary motors. Other features we liked 
were high stern splash wall, deep 
cockpit, wraparound aide decking and 
sealed live well and baitwelL 
The Yar Craft was the only test 
boat cutting- edge rigged— lor an -C, 
chart recorder, kicker s bow ami stern 
trolling nmturs, and how arid stern 
fish finders. This equipment, which 
can double the cost oft he boat, (It eas- 
ily into a well-planned layout. 




1 VAR CRAFT 1701 GPS 



LOA- IT'-'Bceijt.: BV Wl 840 fb.-Fuel- 16 gal 



Deck Cockpit Area 60.fi, 5 sq. H. Ranking 5 



Top End 42.M mph- Ranking 3 



2 . CRESTUKER W170 VJK1NG DELUXE 



LOA- Boarti 73" YYl 810 It^Fuel - 22tfil. 



Dock- Cockpit Area: 69.36 sq. fL- Ranking- 2 



a LUND PRO V 1700 DELUXE 



LOA- IC G' EkiEim. 63" Wl 950 Lb Fuel 27 gal 



Deck Cockpit Area: 50.03 sq IL Ranking - E 



Top End 43 3fi mph Ranking 2 



Top-End 43.E0 mph Ranking. 1 



Hole ShQTD-35 mph - 9.47 sec. Ranking 3 



Hole Socii [>-35 mph' VO. 50 sec. Ranking 6 



Hole Shofl 0-3S mph 0.40 sec Rank mg : 2 



Performance Course. 26.70 sec. Ranking: 3 



PerfnrmancB Course: 25 .36 sec. Rankings 1 



Performance Course 27.75 sec. Ranking- 5 



f^E-haOildy Ranking: Supenor Inolling and layout 1 



F i^habmry- Ranking - LeveJ water oroMe a pluv3 



FishaWity Ranging- Fine Ira nsam culout 2 



Ropqh,- Water Ranking 1 1 , smoothest, dkiestnde 



Rowgh-Water Ranking: 3, soft mod-VtujU 



Rough’ Waieif Pantong. 2, lofgtmngin <3 -footers 



T*1 6 Fimsh Ranking Cf&llfimanliKo detaihng 1 



FiLJt Finish Ranking- Rivei-lraeriuH-2 



Rl $ Finish Pankmg - Mmim.ihsl approach 4 



Slgwage Ranking- 15 CP- ft . RUpflfti 2 



Siow^-go- Ranking 27-92 cu ft., huge Ihrtnvetlti 



S lowago ■ 23.27 cy ft, adeouale 5 



Pnco as T&&iod 55995 



Price as Tabled 15502 



Price: S5%5 



AodriKfi Yor Craft, l2l3 2tMhAtfu . 
MoPOffUtwe. Ml 49058, 1308) 683-4495 



Address: CibsII™, @09 13Lh Ave. NE, 
tittle fills, MN 56345. *61 2) 632-6636 



Address ■ Lumd Boat?, P.O. Bcik 24G 
New YorkMilfcs, MN 56567. 1218] 305-2236 
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VI 70 Viking Deluxe 

Despite not being tournament rigged, 
the rivet-free, aluminum-hulled 
Crestliner was a strong contender 
and a driver’s favorite. It finished 
first on the performance course and 
second in top-end speed. 

It was also the most consistent fin- 
isher, ranking no lower than Lhird in 
any category except hole-shot speed, 
where a smaller- pitch prop would 
probably have helped. 

Fit and finish was another 
strength, although some detailing we 
saw wouldn’t appear on walleye 
boats, such its pop-up aft table, jump 
seats and transom-extender bracket. 

The V170 ranked third In ftehabilj- 
ty, even though the optional transom 
bracket created a long reach to stern 
auxiliary motors. Low, evenly bal- 
anced water profile, generous stow- 
age and large deck area tipped the 
scales in its favor. Rough- water per- 
formance was equally strong due to a 
deep cockpit, high splash wall, re- 
verse chines and mod-V hull. 

Although we didn’t run this boat 
with true tournament rigging, we’re 
sure it would be a superb competitor. 

Pro V 1700 Deluxe 

Nothing beats the Lund Pro V 1700 
Deluxe for straightahead perfor- 
mance. It whipped the fleet in top-end 
speed and finished a close second in 
acceleration. 

Sophisticated aft layout and tran- 
som design make using stern auxilia- 
ry motors among the easiest in the 



fleet. Rough- water performance was 
also tops, with the aluminum hull dis- 
playing a soft, smooth ride through 
rollers. Dryness was preserved ny 
riveted -on reverse chines. 

Due to its evenly balancer! profile 
and superb backt rolling ability, the 
Lund ranked second In fishability. 

The biggest problem we discovered 
was how the boat handled on the per- 
formance course, a quarter-mile run 
with two short sprints and a hard left, 
hard righL and ISO*’ turns. The boat 
finished well off the pace and had a 
tendency to slide and skitter. 

Fit and finish was spartan, too, 
with pop rivets showing, but nice 
touches include an O-ring sealed 
livewell, wraparound side decks and 
sturdy double-plated hull. 



Plkemaster 1 80 

There's a lot to like about the alumi- 
num Stare raft Pikemaster 180. Its 
riveted hull handled like a dream on 
the performance course, overcoming 
slower top-end and acceleration 
speeds to finish a strung second. It 
bested: the fleet in total stowage space 
and ranked third in fit and finish. 

All of its other rankings, however, 
w ere in the bottom half of the fleet, 
though not by much. The most notice- 
able problems were a hard, wet ride in 
rough water, unusual positioning of 
switches/circuit breakers behind 
driver's seat, and a bow-in-the-air 
profile that makes high- wind maneu- 
verability difficult. 

Smaller problems include a poorly 

<7Vi7f.fr turn til fmtse J.»J 




i,Ufl i8‘arBoani:T9-’wi 9»ift, Fuei 19 ««i 



Dock GosKpirAfta &5 IS sq ft. Ranking 4 



Top End: 42 .75 mpft Ranking 4 



LOA 1 r-T .Beam 84 Wt : S40 lb,- Fuel IB gal. 



Deck Cockp-I Area G0.2& sq. ft. Flanking: 3 



Top End: 33.0 mph Ranking. G 



LOA lfl i ■ Beam 75" wi goq it*- i rg g*i 



Deck CpckpiE Affis - T5-T0 sq. It Ranking 1 



Top End 4l50mph RLankinfl 5 



Rala Shd!{]-35 mph, 9.73 mc. Rankinq 4 



Pedormancfl Course: 25.94 sec. Ranking 2 



Hole Snor0-3fi mph 9.31 sec. Rank inn 1 



Porioz msn « Codjm 2 G.8 9 Mt- Rankling 4 



MOJO Srx>i 5-35 mph 9 39- a** FLa^ng 5 



R^ifOFmaftCCi CotlfiiO 31 .07 fi*C. 'Ranking: 6 



Fisti.HnUy Ranking: Weak trying prgfilfl 4 



Fisnot>ili!v Ranking KicKef flwsn | fil on hansom 5 



FisnapiPiy flanking Poor irofling charadensiic* B 



Rough- woi&r Ranking 4 a Oil hard and 



Rc*jg»vwate+ Ranging: tMftfrfamrtg, #ai 



Rough Wiaiur Ranking Sftwdk hard ride, ail heavy 



Fii 3 Fniisn Ranking Good, but a r&wgiitcti&s 3 



Fit £ Finish-Ranking, Ha&a spartan leeFStii&dl 



Fd £ Fimsh Rar-k*^ F asie ire r?_ show spare 5 (Iwd) 



Stowage Ranking, 3E.fl4du.1L. uulslamtuig 1 
Phca: *5024 



Sl&wage- Ranking : 9 37 cu. ft . F-adec ijaD.- G 



Silage Ranking 25.72 cu. ft. acDeplabio'l 



Pride 54639 



Pr te SS2&0 



Addm&s: Siareran &3& Michigan St., 
TopeM l N . \ 210) 533- 11 06 



Ackuos-s Qfurnmiri B&ats, P.O Box 549 7Saulft 
Si Marathon. MV (3303. iflJJj &4£? 321 ^ 



Addr*&S tyliy&paiti.fl&SE EtDfiyFfciJ PO.Biix 
75®. LaSlO Mllh . WI 5355 1 . <4 1 4j &4S- 234S 



4, starcraft pike master I SO 



6 TUFFY PIKE RAMPAGE 
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Cotfealb le radios span time and 
styles. From kfi; chromed tube 
tit-sings, wtbourd speaker and 
itrippfrd-Effiwrp took of 1940 Stott H 
hot stuff — while gaudy, plastk 56 
Motorola portable ti cool price 
Again, Circa- 1^3 1 Aiwater-Kerrt 
cathedral from the golden age of 
wfrelcs? remifcini $ ctatic* 



Mystique makes vintage radios collectible But 
condition, rarity and styling make them valuable 



T HOMAS ALVA EDISON didn't think much of 
radio. In 1®I. hr Ifni a mfjril player and some 
discs to WJZ. which billed itself as "the radio 
telephone broadcasting station located at New- 
ark, New -Jersey Z' A few days later, the phonograph's 
invent or asked WJZ to stop playing t he records on the air. 
"Ill he phonograph bounded like that in any room, 1 ' Edison 
complained, “nobody would ever buy it" 

The inventor genius underestimated radio, It became 
big business. And (ltd receivers have become a source of 
fun and profit fur col lectors across the count ry . 

If thereV an early radio in your basement or attic, it 
could mean money in your pocket. How much depends pri- 
marily on the age and condition of the set, Brand and 
cabinet ry also influence a radio's value. 

The vintage radius most in demand are models built 
between 1900 and just before World War II, says Bruce 
Mager t proprietor of WAVES, a major outlet for antique 
radios and TVs located in New York City. 

According to Mnger. the period from 1900 to World War 
I was the era of radio experimentation. Young scientists 
w err making their own receivers, inspired by Italy’s Gug- 
lldrno Marconi, who patented the wireless in IS ETT. 

This was 1 he period of Morse code, and these sets were 
for commercial nr military ship- to-sh ore communication 3. 



But the development of the Etudionur radio Lube by Lee De 
Forest in 1 ! K Hi would make voice transmission a reality by 
I9bs. Among the manufacturers building radios before 
1920 were Connecticut Telephone and Telegraph, Wes- 
tinghouse. Marconi and Pe Forest. 

The earliest, voice-receiving sets are among the most 
rare and valuable. If you think you might have one, a radio 
expert can identify the configuration of tubes and circuitry 
s hat characterize a pro- 1920 receiver. A radio club or deal- 
er can put you in touch with such an expert. 

The birth of commercial radio occurred in 1921 . when 
station KDKA went on the air in Pittsburgh, Soon, radio 
broadcast stations were springing up all over. 

Most of the radios of this period were battery-operated. 
Many, too, have headphones instead of a loudspeaker, or 
the speaker might he separate from the receiver. Those 
sets also tend to have a lot of knobs, since this was the era 
before gang tuning. Moreover, Lhe earliest sets w ere made 
with only one or two tubes, 

Voice radios made from 1 920 to 1922 Eire among the most 
valuable. Shortly thereafter, around 1&25. the market was 
glutted by almost IPOD companies mEinu fact u ring radios. 
Popular brands of the early to mid -'20s included RCA, 
Grebe, Crosley and Strum berg- Carl sen. 

In 1927, radio. 1 ! powered from household wiring first 



8? 



POPULAR MECHANICS * OCTOBER 19 38 







By thistimu, heavy ttjmpelilion among manu- 
facturers was reflected in the variety of styling and cabin- 
etry. In the beginning, there were lloor-siandmg console 
models that were elaborate furniture. Then, reflecting the 
economy, “Depression" sets came into vogue around 1931. 
These— ironically— are the less expensive cathedral and 
compact units so prized today. Around the same time, ra- 
dios with cabinets made from synthetic or plastic materials 
began to appear. The big names of this pre- World War 1 1 
period are Atwater-Kent and Philco. 

Though age tends to translate into value 1 the condition 
of a radio can drastically affect its price, A collector looks 
at a set in terms of how much time it will take to restore. 

A vintage radio doesn't necessarily have to work to be 
valuable. What’s important is that Lhe cabinet is in good 
condition, and that the parts are intact. Min or defects such 
as scratches often can be remedied with corrective chemi- 
cals available at antique anti hardware stores. Restoring 
the old finish is always preferable to stripping and reflnish^ 
ing, Modernising a set decreases its value. Whenever 
possible, old parts rather than new should be used as re- 
placement pieces. Many buffs collect tubes and knobs in 
hope of finding that special set in need of repair. 

A word of warning: If you're not sure of what you're do- 
ing, it's beat Lo go to a professional for restoration work. 



Many of today 1 * commonly used household cleansers can 
destroy an old finish. And, plugging in an old electric set 
that hasn't been checked out might result in burning out 
the power transformer. 

Another factor that might determine the value of that 
old radio is the specialization of an individual collector If 
the set’s in demand, the price will probably be higher. 
Some collectors prize specific generations, Others seek 
certain manufacturers, and other? may look for styling 
— wooden cathedrals or plastic compacts, for example. 

Occasionally, certain models are especially in vogue, 
Art-Deco and t950s + styling, for instance, have enjoyed a 
renewed popularity in the past few years. 

If you have a potential collectible t you might anticipate 
making anywhere from $5 to $500, Radio clubs put out 
publications that contain classified ads of interest to people 
hoping to buy, sell or trade. The clubs also sponsor swap 
meets where collectors exchange equipment. 

For information, write the Antique Wireless Assn., 17 
Sheridan 8t +1 Auburn, NY 13021, or Lbc AnLique Radio 
Club of America Hi Steeplechase Rd. H Devon, PA 19333. 
Another source for estimating the value of your radio and 
finding a buyer is Bruce Mager at W r AVES, 32 East 13th 
St., New York, NY 10003. A photo and self-addressed, 
stamped en v e lope will speed you r reply . IH 
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HOME AND SHOP 



Bath 



Grooming 

Accent your bathroom with our easy-to-butld 
clothes hamper and circular mirror. 



BY THOMAS KLENCK, Associate Home And Shop Editor 



B ATHROOM improvements 
usually take the form of up- 
dated fixture^ new floor 
covering ©r built-in storage 
cabinets, There are ways, however, 
to enhance your bathroom s appear- 
ance without going through a major 
renovation. A fresh approach to those 
areas of the bathroom that aren't 
nailed down can give new life to an 
otherwise mundane space, 

WeVe designed our bathroom ham* 
per and circular mirror to fill just such 
a requirement. The hamper features 
frame construction with cane panels 
for ventilation and good looks. And, 
our large round mirror is just the 
thing to liven up an empty wall and 
create the illusion of space. 

Starting the hamper 

Begin by ripping the stock for the 
stiles and rails about in, greater 
than their finished width. U&e your 
circular saw and ripping guide for this 
operation. Crosscut each piece rough- 
ly to length and plane the sawn edges 
to finished width. Then, cut the pieces 
squarely to exact length. 




I Use a doweling Jig to bore Vk-ln. -dPa. 
holei Vm In. deep. Be sure to reference the 
jig on the nun* work Eng face of each plece- 



Lay out the joint positions hs shown 
in the drawing and use a doweling jig 
Lu aid in boring ihc : ^-in.-flia. p 7 ^-in.- 
d cep dowel holes (Fig, 1). Apply glue 
sparingly to t he dowels and holes, and 
assemble the frames. Use pipe damps 
to draw i he joints tight. 

Hamper details 

Shape the rounded edge uti the top 
frame hy first planing bevels along 
both corners of each edge of the 
frame. Then, sand the beveled edges 
to a smooth curve. It's best to plane 
the short edges where end grain is en- 
countered first. Plane in from each 
end Ln avoid splitting the corners. 

Next, install a V*-in.-dia, straight 
hit in your route rand set the bit depth 
Lo *A in. for cutting the groove that 
holds the plywood floor. Measure the 
distance from the cutting edge of the 
bit to the router base edge anil damp a 
straightedge cutting guide squarely 
Lo a side frame so the groove will be 
spaced 2 in, from the frame leg bot- 
toms (Fig, 2), Note thal the grooves 
in the front and back frames stop Va in. 
short of the edges. 




Z After aiiembUng frames, rout a \A-ln.- 
tJee p groove 3 In. up From the bottom or 
path frame. Use a Vi-ln.-dla. straight bit. 



Use it compass to lay out the round 
cutouts that form Lhe hamper legs. 
Then , saw Lo the I i no w it h a sabre saw 
(Fig, 3L Sand the curve with a dram 
sander or use cutaway scrap as a 
sanding black. The cane is installed in 
shallow, V Mr in.-fleep x ft-in.-wide 
rabbets routed around the inside pe- 
rimeter of each frame. Use a FH-in. 
rabbeting bit and square the rabbet 
corners with a sharp chisel (Fig. 4) + 

Installing the cane 

We used pre woven paper cane which 
is available in rolls. Lay a section of 
the cane sheet on a frame and mark iL 
for cutting Lo shie* Use a sharp utility 
knife and steel rule to cut the cane. 
Try to follow t he lines in the cane pat- 
tern so the pattern will be in line with 
the frame when installed. 

With the first piece cut , secure one 
corner of the cane to one comer of the 
rabbet with two : j4-im staples. Drive 
each about I in. in from the corner 



taler pool O: J Ptj-.i 
fliaik and- whUr pScsroi: Thorny Ki<t>: k 
rechnical anliu tunmp Thompson 
FTicrtBityikit: GaOc Heme* 




9 Lay wt the l 4 /|*-ln,-r#cf. *rO for the legs 
and tut with a sabre saw. Work from ImFde 
of frames and me a fine cutting blade. 



POPULAR MECHANICS * QCTOBEfl 19S0 



95 







arw * 

HOLE 

fTWC^T 



1 - 5 JIF RAD 



M^OA * 
Miroowa 

[40 REQD.J 



MF (FRONT 
AMU BACK 
FRAMES\ 



BORE 

PILOT 

HOLE 



IW-DEEP 
X W WOE 
GROOVE 
rrmcAij 



BOTTOM— H 



t 


nf- 

MW 


r*TTTT7*if 

***** 4 * 4 * ] 


J 


zd 






MATERIALS LIST — HAMPER 
Key No. Size and description ( use ) 

A A HxZfcxBTpirwfo&lri 

B 4 HiZH*irpine4nuJl 

€ 4 Hi iVix^ptfii'iiiUlc) 

[' 4 Hx2hsS*Vn«*™lJj 

E Z Hi 3 jd^ n puie (top rail) 

f l H 1 3 I IT pine I top stile } 

G I HxZHslTp«ic(toptttle) 

II I Hi .US 7 >jiX 1 6 7 / w " plywood (bottwiiJ 

I H'-dii- hiif-raind trim, 

up prox25JLn?q<t, 

J f MW raw-, uirnl tf 1 ritfiil. 

Miac*: io fti «re ■**, H'-diT^higB. nr 

hUpleAp wire bradi, 1 pair 2" bruji bim 
hinges. * Paper cane ( Nol H I W&> iv&UabJc in 
Zi-in.-wide ralli from The Woodworhoro 1 
Store. 21fiOI InduRlrtal Hlvct. , Rspn, MN 
BCB7^ft514. 



(Fig, 5), Then, while pulling the cane 
taut, tack the next corner with two 
staples. Drive staples between the 
two securer! corners about 1 in. apart. 

Next, secure the third corner while 
pulling the cane taut and attach the 
last corner in the same way. Staple 
the cane along the rabbet while mak- 
ing sure that the pattern is kept 
square and straight. 

Making the trim 

Prepare to make the half-round trim 
by building the jig shown in the draw- 
ing. Fifat rout a V-groove in a roughly 



5'/i x 12-in . scrap piece of %-in. stock. 
Then, screw the two side router sup- 
port pieces in place as shown in the 
drawing. Cut a third piece to lit in be- 
tween the side strips and span the V- 
groove. Cut a notch in the center of 
the third piece so that one half of a 16- 
in. -dia. dowel resting in the V -groove 
is visible under the notch. 

Secure the notched piece to the jig 
and attach the 2x4 rail so the jig can be 
easily clamped in your vise. Clamp 
your router — equipped with a V«-in.- 
dia. straight bit — to the jig so the hit 
is centered over the V-groove. Adjust 



the depth of cut to be in line with the 
top of the notch. 

Turn on the router and slowly ad- 
vance a length of 16-in. dowel along 
the V-groove (Fig. 6). As the cut 
nears completion, simply move to the 
outfeed side of the jig and carefully 
pul] the slock through. 

Miter each piece of trim to fit and in- 
stall with 94-in. wire brads. It’s best to 
bore a starter hole with a small bit 
held in a pin vise. Lay the trim next to 
its position when boring the starter 
holes to avoid placing a brad where 
the re's a staple! Fig. 7). 



80 



POPULAR MECHANICS ■ OCTOBER 1980 



Bath Grooming 



Before assembling the hamper, lay 
out the hinge mortises in the rear 
frame and top, and cut them with a 
sharp chisel. 

Assembly and finish 

Clamp the two side frames to the hack 
frame with pipe damps and mark the 
screw positions. If possible, bore the 
pilot holes with a combination bit that 
will also bore the ^-in.-dia. counter- 
bore for the plugs that cover Lhe 
screws. Otherwise, first ho re 
dia. x Vi-in.-deep holes for the plugs. 
Then, bore the screw pilot holes for 
the lVs-in, No, 10 fh screws, After in- 
sulting Lhe screws, slide the plywood 
floor in place (Fig. 8}, and secure the 
front frame loth? sides the same way. 

Use a yp-in.-dia, plug cutter to 
make the plugs and glue each in place. 
After the glue has set, carefully trim 
the plugs flush with a sharp chisel 
(Fig, 91. Mark the sere whole locations 
for the hinges and install Lhe top. Fi- 
nally, sand the hamper with 120- fol- 
lowed by 220-grit paper. 

We finished our hamper with three 
coats of Min wax satin polyurethane 
varnish. Sand lightly between coats 
with 220-grit paper. 

The circular mirror 

Before starting this project, order a 
22-in. -dia. x Hein. -thick mirror from 
a firm that specializes in glass and 
mirrors. Crosscut the y*-in. -thick 




4 After routing the V, fin. -deep x V.-lrt,- 
wldc rabbet that hold] the cane, square 
the rabbet comer] with a sharp chisel. 




J Sore pilot holes part way Into the trim 
to avoid splitting the wood. Be tore to 
place brads so they won't hit the stapler. 



frame stock slightly longer than speci- 
fic] and rip each piece to exact size. 

Construct ajigto hold the stock and 
gukle your circular saw when cutting 
the miters (Fig. ID). Secure two 
pieces of straight 48-in. -long, 1x3 
stock to a lO^i x 48-in. plywood base* 
Space the 1 jc3s5Vi in. apart so the 
frame stock fits in between. Them lay 
out the cutting Lines for the miters and 
secure straightedge cutting guides to 
the jig for cutting both miters on each 
frame piece ut the exact length. 

After mitering the four frame 
pieces, lay them together and double 
check that the joints are tight. If nec- 
essary, trim the miters with a sharp, 
finely set plane. 

Laying out the frame 

Tem|>orarily nail the frame pieces in 
position to the worktable and tack a 
small ft-in. -thick block in the center. 
Mark the exact center of the frame by 
laying out the frame diagonals on the 
center block. Construct a shopmade 
compass by first driving a finishing 
nail near the end of a 16-in. -long piece 
of 1x3 stock. Then measure from the 
nail and mark the inside and outside 
mirror frame radii. Bore a^-in.-dia. 
hole at each mark for holding a pencil 
and lay out the circles (Fig. 11). 

Lay out the damp access notches 
and dowel pin positions and label the 
pieces so they won't be mixed up dur- 
ing assembly h After cutting the damp 




S Secure cane by first stapling two cor- 
wri, Plate staples along rabbet T in. span 
and avoid distorting cane pattern. 



S After assembling two side* to the back 
frame, slide v*-im-thitk plywood bottom 
panel In place, men. secure front frame. 



notches with a sabre saw, use a dowel - 
ing jig to bore the %-in.-dm. dowel 
holes (Fig. YZ). 

Frame assembly 

Insert slip-fit dowels into the frame 
pieces and dry-as*embJe the frame. 
Cheek all joints for tightness and 
alignment, and disassemble. Apply 
lue to the dowel holes and fluted 
owel pin& t reassemble and damp. 
Allow the glue to dry overnight. 

Use your sabre saw for cutting to 
the inside and outside circle lines 
(Fig. 13). Staple a strip cut from a 
sanding belt to an inside waste section 
and smooth the inside of the frame 
(Fig. 14). Use the compass that you 
built to lay out a similar sanding block 
For the out side diameter. 

Install a Vi-in.-rad. rounding-over 
bit in your router and round the two 
outside edges and top face inside 
edge. Then, use a %-im -rabbeting bit 
to rout the rabbet housing the mirror. 

Installing the mirror 

Before installing the mirror, varnish 
the frame as described for the ham- 
per. While the varnish is drying, pre- 
pare the wedges that hold the mirror 
in place as shown in the drawing. 

This system secures the mirror in 
Lhe rabbet without bearing cm the 
back of the mirror which may cause 
the coating to wear off. Plane a rough- 
ly 15* bevel along one edge of a 16-in.- 




§ Construct half-round trim Jig as In draw- 
ing. Gamp router In place and adjust bit 
depth to remove hatfof VHn.-dia, dowet 



9 Install Vj in. dii, plugs over the screws 
with glue. After gluehai jet for anhouF r u&e 
a sharp chisel Co cut plugs flush. 
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long piece of scrap stock. Lay out a 
ripping line along the face allowing 
about V m in. at the narrow corner of 
the wedge. Rip the long length of 
wedge with your sabre saw. Then, cut 
this strip into I-in. segments. 

When the finish on the frame has 
dried, lay the frame facedown on a 
blanket and lay the mirror in place. 
Install the wedges between the mir- 



ror edge and the side of the rabbet. T f 
necessary, trim the w r edges with a 
sharp chisel so they fit snugly. 

Secure the w r edges permanently by 
pressing a %-in. wire brad through 
each wedge and into the frame. Be 
sure to protect the hack of the mirror 
with a piece of thin cardboard for this 
operation (Fig. 15). 

Carefully pare each wedge flush 



with the frame back with a sharp chis- 
el To protect the back of the mirror, 
secure a 23%-in.-dia. t %-in. -thick 
hardboard disc to the frame back with 
eight evenly spaced, Vj-in., No. 6 fh 
screws. The hangers £No. D300?) arc 
available from The Woodworkers 1 
Store, 21801 Industrial Bbch, Rog- 
ers, MN 55374-9614. Secure picture- 
hanging wire to the hangers. Hi 




f 4 Hold the mirror frame flock In a Jig 
with circular saw guide strips let at 4§\ 
Space guide strips to cut stock exactly. 



1 1 Tack frame pieces to worktabFe and 
lay out Inner and Outer Cl files. Layout 
dowel positions and damp notches. 



1 2 Line up doweling Jig with dowel poll - 
Mom and bore ^-ln.-dla_ x p /*-ln_deep 
holes. Tape on bit Indicates hole depth. 




11 Use a labrv saw with fine, sharp blade 
to out the Circular rrame shape . Save an Irv 
side cutoff to use as a sanding block. 



1 4 Attach a strip of sanding belt or sand- 
paper to Inside waste section and sand 
frame- Cut a similar block for the outside. 



1 1 When installing wedges, protect the 
mirror back with a piece of thin cardboard. 
Press Vfl-ln. wire brads In place with pliers. 
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Dise Sander 



Workshop Winners 



We run five new toofs ragged to find out 
what works and what doesn't. 




TEXT AND PHOTOS 
BY ROSARIO CAPOTOSTO 
Contributing Editor 



Benchtop Shop Sander 

lill/TA recently introduced a 
new benchtop belt and disc 
sander that's a miniature ver- 
sion of its large stationary finishing 
machine. However, don’t be fooled by 
its compact size — this ia no toy. 

The 42* pound tool has a 4-in. -wide 
belt and a G-in.-dia. disc that are 
powered simultaneously by a l4t-hp, 
‘Hunp motor. The 4 * 3(>-in, boil oper- 
ates at 2000 surface ft. per minute, 
the disc at 3100 rpm. The sanding belt 
can be positioned horizontally, verti- 
cally or at any angle between zero and 
90°. A 6 x 9-in. tilting cast-aluminum 
worktable can be u&ed with the disc or 
belt. The worktable comes with an ad- 
justable miter gauge for sanding 
square and mitered pieces accurately. 

One of the many things that 1 like 
about the sander is that there are 
very few plastic parts. A heavy cast- 

FOPULAR MECHANICS * OCTOBER <930 



Sanding artoun fwtwnd ts easy wttn me 
belt locked at an angle — about 45°. Work 

thep^Kf owf Ihc irsundpdcihdDfthFdnTi. 

turn-to-adjust belt-tracking knob 
keeps the belt running true. 

Other convenient features include a 
backstop fixture that bolts in place for 

0? 



P trillion undlng-beh arm vertically to land 
square ends, Check beft-to-tabie alignment 
with ii square to ensure that If s exactly 9CT, 

iron base accounts for the smooth, 
vibration- free operation, I also like 
the be It -tensioning lever that makes 
it easy to change sanding belts. A 
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horizontal belt sanding, removable 
ON/OFF switch that prevents unautho- 
rized uw, and a sawdust chute that 
accepts a shop vacuum, (An adapter 
fitting may be required to connect 
your vacuum hose to the aander, ) 

The one complaint that I have is 
that it's difficult to tighten the bolts 
that lock the sanding-belt arm in an 
angled position. One of the bolts is 
hidden behind the disc and to reach it 
with a wTench is not easy. However, 
the good points far outweigh the bad 
and for around $17:1 this is a must- 
have item for the home workshop. 

For information, contact Delta, 24 ti 
Alpha Dr., Pittsburgh, PA 15238, Or, 
call toll-free (800) 438-248fL 




Work table comci with a miter gauge for 
landing precis* angles. Worktable tan be 
used with diiCr as shown, or with the belt. 




lining aluminum wafki^bie b nipponed by 
heavy cast-iron arm and steel rod. Easy to- 
read beveF scale has 1 n Increments to 45 ". 




Install backiiop (arrow | when sanding with 
belt In the horizontal position. ft supports 
workpiece and often much greater control. 




Convenient tension-release Fever makes 
changing sanding belts quick and easy. 
Sander accepts 4-lr.-w1t#e >■ 36 in. belts. 




To sand stock that's longer than the belt's 
platen, remove backstop and sawdust chute 
ih-rpurf to per ml [ unobstructed sanding. 




Pouter -bit set features tour cutters that are used Indifferent combination] to produce a wide 
variety of crown-molding shapes, End-cove and core-box router bits are carbide-tipped. 



Crafts man s Crown Kit 

Crown molding is expensive and often 
difficult to find, especially when 
you’re looking for a specific shape or 
size. But now you can mall your own 
custom crow n moldings, with Sears 7- 
piece router-bit kit. The convenient 
kit consists of a V-groove bit, Hr-in + 
carbide-lipped core-box bit, 1-in, car- 
bide-tipped end-cove bit, Mi-in. bead- 
anrl-chamfer cutter, and an arbor 
with two interchangeable pilots. 

The bits are designed for use in a 
router table. There are various router 
tables on the market today, like the 
one shown, or you can easily make one 
yourself w ithout much effort or 
expense (see M Eaw-To-Bii2d Router 
Table." page 148 , April'S^). 

The photos show how to produce a 
popular- style crown molding in five 
steps. First, use the end-cove bit as 
shown in Photo 1. Make the cut in sev- 
eral passes. Raise the router slightly 
with each pass until the desired depth 
is reached. Then, install the core-box 
bit and reposition the table's fence for 
the second cut (Photo 2). 
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Next, install the bead-and-chamfer 
bit. Adjust the hit's height so that 
when the beard is on edge, it will rout 
between the two cute made previous- 
ly (Photo 3). Lower the bit, flip the 
board end for end r and pass the hoard 
through on its opposite edge, as 
shown in Photo 4. Finally, move to a 
table saw, set the blade to 45* and rip 
off the board’s back corners to com- 
plete the crown molding (Photo 5) + 
The set costs abou t $40 and is handy 
for producing small amounts of mold- 
ing. However, this system would be 
very time-consuming if you needed a 
lot of molding. Contact Sears, Sears 
Tower, Dept. 703- PM, Chicago, IL 
60684. 




1 For the third col. Install the bead-arid’ 
chamfer tali arid adjust the cutting height to a 
midway point between the first two cuts. 




Go- Anywhere 
Soldering Gun 

l recently tested the latest. in cordless 
technology — the I'ngar mwlel 12<IH 
rechargeable soldering gun. The unit, 
is designed for quick soldering jobs at 
the workbench and wherever drag- 
ging an extension cord is inconve- 
nient, unsafe or impossible. 

The lake- any who re gun is 
equipped with nickel -cadmium bat- 
terif's to provide the equivalent of 2M 
watts of power when used with the 
standard tip. According to the manu- 
facturer, the gun can solder 250 typi- 
cal joints on a single charge. When 
you i nsUll the heavy -d uty tip , the gun 
delivers 60 watts of power to solder 
about 85 joints per charge. It takes 
about 12 hours to recharge the gun. 

The kit-gun, plug-in changer and 
standard tip — costs about 355, A 7- 
piece kit costs about 365 and includes 
the gun, charger, standard lip, 
heavy-duty tip, flux brush/pick tool, a 
coil of 60/40 solder, and a plastic 
storage case. Contact Uhgar, 100 W. 
Man v ille St. , Compton, C A 90220. 




f Using a router table, start with the 1-In. 2 Reposition tatties fence and Install tore- 

end<ove bit. Make the art In several passes. box bit for second ait. Increase the depth of 
Increase the depth of cut with each pass. cut gradually to form the half-round cove. 




4 To rout the finaJ shape, lower the b#ad- 
am^chamfer bit. Rip the hoard owe# end for 
end. and rout a small head along the edge. 



B- Rip off back corners to 45 and crown 
molding Is finished. Install it on top of a cabi- 
net or wall for a classic finishing touch. 




Cor dlesi soldering gun includes plug- In charger, two t Ip*, solder and flux brurfVpfcfe tool. 




A scrpwd'f Iver b all that ' i needed Id change The heavy -dirty, 60 -wan tip worked well on 

tips. Use the standard tip for most electrical repairing this bras lantern, use this large tip 
work and do-it-yourself hohby/crafts km, for metal repair and stalned-giau work. 
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Precise-Handling Saw 




Benchtop scroll saw a l 64n.-de*p mnat 
rhe 5- trii-lori g bTadt tt shielded by a eJear 
plastic guard. Steel leg stand Is optional. 




Direct -drive, bdlhtearfng motor powers The 
SAW blade art 1 700 spm to produce smooth 
cuts even In 2-ln.-£filck stock, as show m. 



TOOL TESTS 

When testing a scroll saw, I always 
look for three important features; 
ample blade-tensioning capability * 
perfectly aligned blade strokes, and 
minimal vibration of the saw's work- 
table, l was pleasantly surprised to 
find all throe of these in the new Sears 
16-in. scroll saw — surprised because 
the saw costs only Si 15. 

The saw is powered by a direct- 
drive, Vurhp motor that delivers 1700 
strokes per minute. The saw accepts 
5-in. pin-type blades; blade stroke is 
% in. Quality construction includes a 
cast-iron base and east-aluminum 
worktable that tilts 45* for cutting 
bevels. The saw can cut stock up to 2 
in. thick at 3(T and I in. at 45°. The 
throat capacity is 16 in., but the blade 
holders can be turned so that work 
can be fed from the side. This permits 




The 6 x 14-fin., aluminum worktable tlta 45" 
for cutting beve& Removatrfe lock-off but - 
Ldn Dn Swlldi pfn?nt3 ur^utticiriTfd UK- 




New Breed Of Sawhorse 

Every do-it-yourselfer knows how 
valuable a pa: r of sawhorses can be for 
home and shop maintenance and re- 
pair chores. Well, now there’s Buck- 
horse — a workshop sawhorse that 
also serves as a scaffold support and 
Sawbuek for cutting logs. 




Suckhorte comes complete with 2x4 work 
surface. Entire unit can be disassembled |urrfl 
on Floor f for easy transport or ftvage. 



Buckhorse features chrome-plated, 
tubular steel legs and crossbars, plas- 
tic connector fittings with Velcro 
straps, and a 36-in, -long, replaceable 
2*4. 

The lightweight, knockdown units 
come two per box. Each Buckhorse is 
very easy to assemble and will sup- 
port up to 500 pounds, according to 
the manufacturer. 




Eaiy-io-aiscftibJe units go together quickly. 
Chrome-plated steel 1 Jegs fit Into tough plas- 
tic nrting^ Eachsawtwne is 30 In. high. 
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sawing work of virtually any length. 

I tried the saw fora variety of scroll 
cuts in stock ranging from Vm in, to 2 
in. thick and obtain^ good results in 
each case. By keeping the blade ten- 
sioned tightly and feeding the work 
slowly, I had no trouble keeping pre- 
cisely on the line of cut. The saw 
doesn't have a built-in sawdust 
blower, which would be a convenient 
addition. Also K 1 found that the blade- 
tensioning knob was much too small, 
A larger knob would make it easier, 
quicker and more comfortable to ad- 
just the tension. 

The saw E model No, 23611) is sold at 
larger Sears stores and through the 
Sears tool catalog. An optional steel 
leg stand coats about $22* Contact 
Sears H Sears Tower, Dept. 703- PM, 
Chicago, IL 60684. 




Blade teraton ts adjusted by turning knob lo- 
cated on top of the saw arm. A larger knob 
would provide a more comfortable grip- 



With the 2x4s removed, the bent 
crossbars serve as a cradle for logs. 
To use them as a scaffold, slide a 2x12 
plank under the bent crossbars and 
then rotate them down to hold the 
plank securely. A pair of Buckhoraes 
cost about $40 at home centers and 
lumberyards. For more information, 
contact Cosco, 2525 State St., Colum* 
bus, IN 47201. m 




Suffuld pldrlh IH Is under Ifre bent unssbiin. 
Rotate the bars down lohold the plank. 
Each supports up to 500 pounds. 



POPULAR MECHANICS * OCTOBER 1938 







EMPHASIS ON 

ENGINEERING 




rhujiderbfrd Super Coupe 3.8'lltcr V& rouiei atr from re mole a]; dean*/, through ThroiTJf'bypau 
vjlve, into luperd-urgef. Hot Jiigii pressure Mir men pauei to front mounted Imerrooler* 
MvlCh cooled air returning to rear of Intake plenum for dlitrlbucion ct> cylinders 



America's 1989new-car 
story goes well beyond 
skin deep, 

N OW THAT you've seen how 
the designers have shaped 
Detroit’s ’89 lineup, take a 
look at the new parts, pieces, systems 
and powerplanta that the Motor City 
engineers have installed under the 
sleek new sheetmetal. 



Ford 

The horsepower race between Ford 
and General Motors (and some im- 
ports) is on again, with a high-tech 
touch. For '89, Ford will be offering 
superchargers, 4- valve V6s and dual- 
sparkplug Fours. 

The 3.8-liter V6 in the new Thun- 
derbird and Cougar gets the optional 
supercharger, a Roots type (counter- 
rotating rotors instead of & spinning 
wheel), 1 1 boosts horsepower by 35 
percent and torque by about 20. 



The 3-lobe rotors are helical instead 
of straight, for quiet operation. They 
compress the air and push it through 
an intercooler to lower the tempera- 
ture of the air, making it denser 
Unlike a turbo, the supercharger 
provides instant throttle response. In 
fact, there's so much boost that, at the 
low end, a fair bit has to be bled off. 
Peak boost is 12 psi at about 4000 rpm. 

The 3.8 super is beefed up with 
deeper main bearing caps and larger 
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^SECONDARY 
. V THROTTLES 



IIVTAKE CAM J 



, EXHAUST 
CAM 



1 Rigid mcHjntfrvg of T-BIrdCou^ar toe link 
preserve! ride and prevent* ovemeer. 

bolts to a stronger bulkhead in the 
block. The cylinder hear] is thicker 
and the crank is made of a higher* 
strength iron. The pistons use a hy~ 
pereutectic aluminum-silicon alloy 
that can take more punishment, 

A king-size, 400- watt, 2-speed elec- 
tric fan is at the heart of the cooling 
package. An 84-amp battery and 1 10- 
amp alternator are standard on the 
super package. 

The engine is missing a couple of 
items that have been part of the nor- 
mally aspirated 3.8: The distributor 
(replaced by a solid-state system) and 
the balance shaft (rear-drive cars 
don’t have a shake problem and leav- 
ing out the shaft saves weight). 

The supercharger draws up to €0 
horsepower at peak boost, so the pow- 
er isn’t free as on exhaust-driven tur- 
bos. However, it more than makes up 
for the draw, which drops to nearly 
Zero in normal cruising. 

To keep the Thunderbird/Cou- 
gar rear end from overgteeririg at 
high speed when backing off the 
throttle or jamming on the brakes 
in a turn, Ford is using a toe link in 
the independent rear suspension 
(Fig, l). The toe link attaches to 



ig* 

the lower control-arm joint on the 
rear subframe and an outboard 
section of the arm. When a load is 
applied to the rear suspension, this 
design prevents the rear wheels 
from toeing out against the bushings' 
in the control arms. In fact, it forces 
the wheels to toe-in slightly, provid- 
ing a mild rear-wheel-steering effect . 

Ford could have accomplished the 
same thing with stiff bushings in the 
rear, but the result would have bee n a 
harsh ride. 

The benefit to handling is felt only 



in a turn, when heavy lateral 
loads are applied to the outside wheel 
The 4-valve V6 (Fig, £), about 
20,000 of which will be available in a 
Super High Output (SHO) Taurus, 
will be made by Yamaha. Overall size 
is based on the Ford 3. 0-liter pushrod 
VO (though the engine is all new), and 
it has a cast-iron block and aluminum 
heads. There are twin-overhead cam- 
shafts — one for intake valves, one for 
exhaust — operating directly on solid 
lifters for the valves. This engine, 
which also provides 0-to-60 times of 
7.5 seconds, produces more peak 
horsepower — -220 at 6000 rpm — than 
the supercharged 3.8, but much less 
torque (20Q lb. -ft, at 4800 rpm). 

The intake manifold has two tuned 
runners to each cylinder: one for low 
speed, a second — with a secondary 
throttle valve — for high speed* At 



3950 rpm, the engine computer sig- 
nals a solenoid, the secondary throt- 
tles pop open and the car takes off. 
Like the supercharged 3.8, the 
SHO 3.0 has distributorless ignition. 
The 1989 Ranger dual-plug 2.3-liter 
4-cylinder boosts horsepower by 6 
percent (from 90 to 96) and torque by 8 
percent (130 to 140 lb. -ft.). 

There’s more to this than four extra 
sparkplugs. The shrouds were re- 
moved from the intake valves, which 
eliminates them as a factor in mixture 
swirl (they were overly restrictive) 
and the intake runners for cylinders 1 
and 4 were straightened to even out 
the swirl from the manifold, for an 
even burn rate in all cylinders. 

However, straightening the No. 1 
runner meant the distributor 
wouldn’t fit, so Ford made an early 
switch on this engine to distributor- 
less ignition. 

The original four plugs are on the 
exhaust side of the chamber, the new 
ones are on the Intake. They fire 
simultaneously (Fig. 3). 

Ford converted its C-6 3-speed 
automatic to an electronically con- 
trolled 4-speed overdrive, for 
F-trucks, Econolines and some Club 
Wagons with large V8 and diesel en- 



WHMAffV THROTTLE ASSEMBLY 



Z TaurtoSHO engine hs computer -operated leeorciMy throttle! for extra top-end pww, 
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9 Twin sparkplugs mean better fuel burn, 
more horsepower un Font's X ,3-llter engine, 

pines. The transmission uses a bank of 
four solenoids located in the valve 
body and wired to the engine comput- 
er, to apply signal pressure to the 
valves. Two of the four signal upshift 
and downshift, a third applies and re- 
leases the torque converter dutch and 
a fourth activates a coast clutch. 

The transmission was a good choice 
for the precision of electronics, as it’s 
a synchronous design (no need to pre- 
cisely apply clutches and/or bands 
simultaneously for shifts, which can 
lead to shift roughness). The electron- 
ic sophistication eliminates a modula- 
tor or throttle linkage (the vehicle 
speed, throttle position and other 
engine sensors are used by the com- 
puter). And the converter clutch op- 
eration can be more precisely tailored 
to the shift patterns, such as being 
kept on during a light downshift. 

Chrysler 

Chrysler may not be in the horsepow- 
er race, but it has a clear lead in the 
application of electronics to front- 
drive tranaaxles, A new design, 

mated to the Mitsubishi 3.0-liter V6, 
is the first application of complex, 
high-speed digital computers to 
automatic transmission shifting. 

The powerful computer (32k ROM, 
384k RAM) monitors lever position, 
speed and pressure sensors in the 
transaxle, plus a host of engine sen- 
sors, and operates a bank of four sole- 
noid valves to give shift quality the 
long-term consistency of electronics 
(Fig. 4). Unlike others, this one can 
kiss a tough shift so you hardly feel it, 



including the always-problematic 
torque converter dutch. 

Early models will diagnose about 30 
failures, but as soon as Chrysler engi- 
neers get some experience with the 
software, everything is in place to 
allow the system to also check the con- 
dition of the mechanical components, 
such as the pump and dutches. 

The four solenoids with shift valves 



control five clutch packs in the two 
planetary gearsets (there are no 
bands in this transaxle) and the lock- 
up clutch in the torque converter. 
Because the solenoids act directly on 
shift valves, they are heavy-duty 
units that can make the simple on/off 
move and also flutter to modulate the 
application of a dutch, The solenoid 
valves are hardened steel designed to 
jest dirt and still keep going, 
inlike other gearboxes (including 
those with shift solenoids), shift quali- 
ty is determined by a few s olenoi d - 
valve assemblies and the electronics. 
Compare that with the fit of dozens of 
valves in a standard valve body, The 
initial Chrysler effort has been for 
smooth shifts, but the electronics can 
also provide crispness. 

Although two solenoid valves are 
normally open and must be applied by 



dice; 

Ur 



the solenoids, the other two are nor- 
mally applied. These solenoids must 
be energized to disengage the clutch- 
es, so if there’s an electronics failure, 
the transmission defaults to Second 
gear for a "limp home" mode. 

■ Chrysler is trying to quiet the idle 
of its 2.2/2,5-liter Fours with sound- 
damping plastic layers in metal sand- 
wiches of the oil pan and nonturbo 
cam cover (Figs. Sand 6). The turbo 
cover is already a quiet design, 

General Motors 

GM intends to win the ’89 horsepower 
race, and it has a 385-horse 32- valve 
V8 for Corvette to lead the way. The 
Lotus -designed engine, to be built 
here by Mercury Marine, meets all 
fuel economy, noise and emissions 
standards, yet provides a 0-to-60 time 
of just 4.2 seconds. 

There are two intake and two ex- 
haust valves per cylinder, but one of 
the intakes (designated as the second- 
ary) is usually along for the ride. The 
engine features a sophisticated intake 
system with 11 throttles, three on the 
throttle body and one each for the 
ports to the secondary intake valves. 
The throttle body plates and eight in- 
jector? handle normal operation (up to 
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I Sandwtch of ntrtMiy daitiplng tuttrlil 
quiets +-«yllnd*i‘ Chiyiler 1.1/ 2.5 engine*. 

about 200 burses}, as the engine uses 
one intake and two exhaust valves per 
cylinder. At 2050 rpm the computer 
pulls open the remaining eight throt- 
tles and triggers all Id fuel injectors, 
A key-operated secondary system 
lockout on the dashboard restrains 
parking-lot jockeys. 

Virtually all engine castings are 
aluminum, including the separate 
cylinder liners, which are of a wear- 
resistant alloy. Each V8 bank has 
chain-driven intake and exhaust cam- 
shafts. The valve covers are of wear- 
resistant aluminum and the upper 
camshaft bearings are part of it. 

The eight centrally located spark- 

E luge— in acloverleaf-shaped chant- 
er of pentroof design — are fired by a 
distributor less ignition system with 
four double-end coils. 

The compression ratio is 11.25:1, 
but the fast -burn chamber prevents 
detonation even with unleaded regu- 
lar. Knock is detected by a sensor and 
canceled by a timing retard. 

The crankcase is a 2-piece design, 
with the lower part actually a saddle 
for the main bearing caps, which are 
cast-iron inserts in the aluminum. 

The design is surprisingly compact . 
Even the space between the V8 banks 
is used — to hold the alternator, a/v 
compressor and starter. 

A German ZF 6-speed manual 
helps beat the gas-guzzler tax. At 
low speed and light throttle, a com 
puter ejecta a solenoid plunger, which 
enters a dogbone slot in a shift rail 
bracket (Fig. 7). When the driver 
pulls back on the shift lever, the set 
causes the rail to rotate slightly and 
the shift lever skips Second and goes 
down into Fourth, which is direct 
drive (the engine develops about 800 
lb. -ft. of torque at light throttle). The 
two lop gears are Overdrive. 



T Vtttc (rant utes lotenold to change ihJft 
pattern according to computer 1 ! Input. 

Chevy is working to complete a police 
pursuit version of the Caprice, using 
the 454-eu,-in. V8. This, too, is ex- 
empt from the gas-guzzler rule. 

■ Just as the Corvette driver gets a 
choke of power levels, he can buy an 
optional electronic ride control with a 
choice between Touring (soft), Sport 
(typical Corvette) and Competition 
(rock hard). The driver picks the ride 
with a dash knob, but the computer 
makes up to six changes in shock valv- 
ing according to road speed. 

■ The Olds Toro n ado upstages the 
black/white TV tube of the Hiviera 
with a color Sony. Both tubes are part 
of computer information systems that 
even permit the driver to program in 
personal memos. 

■ The Cadillac de Ville/Fleetwood 
line gets Electri -Clear, GM’s first 
electric de-icing for the windshield. 
Unlike the glare-ridden golden sheen 
of the Taurua/Sabte, this one has a 
tint. And there's a special alternator 
so the battery can be charged while 
it’s operating. 

■ Head-Up Display, in which road 
speed and some other instrument 
readings are projected into the driv- 
er’s field of view, will be a iate-intro- 
duclion option on some Olds Cutlass 

Supremos and Pontiac Trans A ms, 

■ Express-down windows will ap- 
pear on the driver’s side of a number 
of T S9 CM care, and the Allante will 
have it on both windows. Also an op- 
tion on some models will be a remote 
door unlocking system that works 
from almost anywhere within a 30-ft. 
range when you press the key fob. 
The Japanese pioneered bells and 
whistles, but it's clear that Detroit 
can provide those neat convenience 
items that al m ost everyone likes, m 



■ Pontiac will offer two V6 turbos, 
including GM’s first transverse job, a 
water-cooled Garrett on the 3,1 -liter 
V6 in a McLaren Grand Prix SE. It 
boosts horsepower from 140 to 205, 
and peak torque (225 Ib.-ft.) is devel- 
oped at 1500 rpm* 

Employing an aero turbine wheel 
for fast pressure buildup, there’s al- 
most no kg in this turbocharger and 
the setup feels like a V8, 

The other turbo, by Prototype 
Automotive Services, is on the 20th 
anniversary edition of the Trans Am, 
a 3800 Vfi with 245 hp and 340 lb. -ft. 
of torque. 

Other key GM power boosts: 

■ Camaro and Firebird VSs pick up 
10 hp from a low-restriction dual-cata- 
lyst exhaust. 

■ GM cars using the 2.5-liter Iron 
Duke Four will pick up 12 hp. to 110, 
late in ’80. Valve porta will be re- 
shaped and the foundry work was giv- 
en to John Deere, which does a super 
job of casting, to prevent airflow-re- 
stricting flash inside the ports. 

■ A 3,3-liter version of the 3800 3.8- 
liter V6 goes into the Buick Century 
and Skylark, Olds Ciera, Calais and 
wagons. It makes 160 hp and 185 lb - 
ft. of torque, versus 125 hp and 165 
lb, -ft, for the 3*(Miter V6 it replaces. 

■ The Oldsmobile 2.3-liter Quad 4, 
which produces 150 hp in standard 
trim, will be available in a freer- 
breathing 180- horse version in the 
Calais, Grand Am and Skylark. 

■ The '89 Cadillac Allante gets Mer- 
cedes-fighting power with a sequen- 
tial port fuel-injected version of the 
4.5-liter V8, boosting horsepower 
from 170 (for the old 4.1-liter version 
V8) to 200 hp. This also means that Al- 
lan to, at 20.5 mpg slips (by 2mpg) into 
the gas-guzzler category. GM okayed 
this exception to its no-guzzlers rule 
by calling the Allante an import, 

■ To help the gendarmes keep pace, 



4 Even the seel oil pan benefits ftom 
added wund-deadenlng material. 
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EOPLE WRITE TO PENNZOIL 

Straight answers from the automotive experts. 




Worn Out? 

Q, 1 have noticed that after driving 
around town fora few months, the 
engine will use a quart of oil after the 
first few hundred miles of highway 
driving. Does this mean the piston 
rings in my 19K5 Chevrolet are worn? 

B. R., Surry, B.C 

A. Not necessarily. Oil consumption 

Tates depend on several factors. Oil 
viscosity, engine speed, driving con- 
ditions, temperature, fuel dilution 
and oxidation of the oil. A vehicle 
that is driven lor long periods of time 
under dty driving conditions may 
consume a normal amount of oil yel 
appear to use little. This is because 
the fuel has diluted the oil from 
crankcase blow-by gases. Then, after 
a period of high speed driving, the 
fuel "boils" out of the oil. The end 
result is that the engine appears to 
have consumed an excessive amount 
of oil in just a few hundred miles. 

Diesel Dilemma. 

Q. Within 25 miles after an oil 

change, the motor oil in my pas- 
senger car diesel engine turns black. 
What causes this? 

N.S^ Rio Rancho, N.M. 

A- It is perfectly normal for ihe crank- 
case oil in a diesel engine to turn 
black within a few miles after an oil 
change. This change of color is due to 
diesel soot r a product of combustion 
from diesel fuel which blows past the 
piston rings in small amounts. Since 
this is a normal condition, there 
is nothing for you to be concerned 
about. You should continue to change 
your oil at specified intervals. 




By Don Johnson 

Vice President, Product Etfgjncennj, 
Pmiud) Prexfucte Company 



Level of Danger. 

Q. I would like to know why, when 
checking the level of iransmission 
fluid, the engine should be hot. Also, 
why is it dangerous to overfill? 

H. B.. Hicksville, NY 



A, When any fluid is heated, it will 
expand in volume, Therefore, there 
must be enough space in the trans- 
mission for the hot fluid to expand . 

If the engine is not hot, there Is a 
greater possibility of overfilling the 
transmission, since the cold fluid will 
not expand Overfilling will result in 
an over-heated transmission and 
possible interna E transmission 
problems. 



idling. 

Q . When warming up a cold engine, 
is it better to let it idle for a while, or 
drive off after a couple of seconds? 

T. P. T Milwaukee, WI 

A. It is far better to drive your auto- 
mobile at moderate speed to warm it 
up quickly, rather than allow it to sit 
and idle. 




U&rld Class Protection ■ 



Can't Handle the Pressure. 

Q. After a few miles of driving, the 
oil pressure in my car suddenly 
drops, I've checked the main and rod 
bearings, and they're not worn. Eve 
also checked the hydraulic valve 
lifters, and they're no! noisy. Do you 
think if 1 disassembled and cleaned 
the valve lifters, it would help allevi- 
ate the oil pressure drop? 

J.H , Conrad, MN 

A< A small gradual decrease in oil 
pressure after the oil warms up is 
normal If your valve lifters are not 
noisy, they must be clean and free of 
varnish. So ifs not necessary to clean 
them . Oil pressure is registered from 
the main and md bearings so clear- 
ance of the lifters would have no 
effect. Since you have low oil pres- 
sure and the bearings are not worn, 
it could be due to a worn oil pump 
or a faulty pressure relief valve in the 
system. We recommend that these 
areas be checked first. To some 
extent, a heavier weight of oil could 
increase oil pressure. You may Want 
to try (he next higher 5AF viscosity 
grade oil above the viscosity you are 
now using, if permitted by the vehi- 
cle manufacturer. 

WE RE OPEN TD QUESTIONS 
about motor oik f lubricants and 
engines. But, you am kit us a few 
things, too. Maybe you* ve discovered 
Something interesting about mflfor 
aits or lubricants. Or you Jiatv a 
special reason for being a Pennzoil fan, 

Wc would like to hear from you . 

Write to: Don Johnson, Pennzoil 
Products Company t F.O. Bij.r 2567, 
Houston ,TX 77252-2967. 
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Firsthand Drive Report 

Volkswagen Passat 

TEXT AND PHOTOS BY MIKE ALLEN. Assistant Auto Editor 



M ^ffW’s PAST efforts to bring a 
WlM midifizeoar into the U.S. have 
brought us a flock of smaller 
And is. disguised, in Wolfsburg cloth- 
ing, and at Audi-level 
prices, too. That's 
changed: The new Pas- 
sat, which unfortunately 
won't be available until 
sometime in 1990, is all 
VW, inside and out, and 
should come to market 
with a price tag that's 
more modest than the 
new Audi 80/90 series. 

Pricing for the U.S. ver- 
sions won't be decided 
until just before the car 
is released, thanks to the 
volatility of currencies 
nowadays. Bet on it being at least a 
couple thousand bucks more than a 
GolforJetta, 

Passat, previously known in the 
ITS. as the Quantum, is most easily 
described as a grown-up Jetta, 

The European versions we tested 
—in Nice, F ranee— came with the 16- 
valve motor from the GT1 16V and the 
Golf/Jet ta's 8- valve powerplant, both 
of which are pro ven, reliable pieces. 
The suspension uses struts and a 
beefed-up edition of VW's familiar 
torsion beam rear axle. 

Similarly, the new 5-speed manual 
transaxle is scaled up from familiar 



parts, with a cable-operated shifter. 
It starts out a little less precise in feet 
than the rod-and-bell-crank style 
used on the Golf, but hopefully wilt 
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hold up better as the miles roll on. 

The handling is crisp, with no bad 
habits, other than a tendency to 
smoke the inside front tire in First 
and Second gear under 
full-throttle cornering. 
Seat-of-the-pants accel- 
eration feels pretty good 
even with the conven- 
tional 8-valve engine. 
The 16-valve version 
trades midrange torque 
for a brilliant upper reg- 
ister that isn't really 
necessary moat of the 
time. It is fun all of the 
time, but you might be 
better off buying a GT1 
for fun. What the Passat 
is good for is hauling 
around four full-size adults in adult- 
level comfort. The rear-seat head and 
legroom are readily the largest we’ve 
ever seen in a car of this class. The 
rear seat even reclines several inches, 
by shifting the base of the seat for- 
ward, which wouldn't work at all if 
there weren't knee room to spare. 

An automatic transmission will be 
available, probably, by the time Pas- 
sats are released here. The new 5- 
speed is upgraded in capacity from 
the Golf gearbox, undoubtedly to ac- 
commodate VW’s narrow-angle V6 
that may be ready by the time the car 
comes here. m 




Panats spacious rear sear reclines by sliding the bottom forward several 
Inches, leaving plenty of legfoom, even with stall driver up from. 
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BIO-LAKE WARRIORS 

/trmi pa g«*$l} 

supported port -side rod locker that 
caved in after being stepped on, eight 
lockable compartments that required 
a full ring of keys, and a long reach to 
stem trolling motors. 

On the plus side, the SUrcraft has 
seven built-in rod holders, carpeted 
side decks and a built-in tackle box, 

Grumman GSC 1 64 DLX 

This was another boat that arrived 
without cutting-edge rigging. Miss- 
ing, for example, was lockable rod 
storage, which is listed as standard 
equipment, and, inexplicably, a non- 
standard wraparound bow rail was in- 
stalled, even though it gets in the way. 

Nevertheless, the Grumman was 
our hole-shot champ and finished a 
strong third in usable deck space, ft 
was also our value leader, sporting 
the fleet’s lowest price tag. 

The biggest problems we found 
were in rough water, where the boat 
gave a bone-jarring ride and threw 
geyEers into the driver’s face. Other 
problems were minuscule stowage 
and a limiting transom cutout. 

On the plus side, the boat has pad- 
ded vinyl sides, carpeted side decks 
and bow casting platform. 

Tufty Pike Rampage 

Although the Tuffy we tested ib a ded- 
icated fishing boat, it's intended for 
casting rather than trolling. This 
caused a few problems when com- 
pared to true walleye boats. 

The fiber glass hull had the fleet’s 
largest usable deck space. Hole shot, 
which ranked fifth, and stowage, 
fourth, weren’t far from the leaders. 
All other categories, however, were 
well off the pace. 

The hull U best described as a modi- 
fied cathedra] hull and the result is a 
flat bottom that gives a jarring ride in 
rough water, although it’s relatively 
dry due to reverse chines. 

The biggest problem was perfor- 
mance-course handling, where ex- 
treme cavitation robbed power as the 
boat skittered through turns. Also, a 
stern- heavy profile took water over 
the transom and caught wind. 

Tuffy reports that its new 1S0XT 
Sportsman is more dedicated to wall- 
eye fishing. We’ve seen the specs and 
are inclined to agree. 

Five years from now, many people 
predict tournament walleye fishing 
will be us big and exciting as bass fish- 
ing is today, with a wide range of 
equipment designed specifically for 
the sport. The boats in our test are the 
current walleye leaders and are likely 
to set standards that future designs 
wi II be measured against. m 
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IN 1955, a young jack Bateman learned about 
how to make Jack Daniels Tennessee Whiskey 
at Lant Wood $ knee. 



Then, he applied what be learned 
from Ml Wood for the next 33 
years at our old time distillery. 
Today as an elder himself in the 
Hollow, Ml Bateman 
does the talking and 
teaching- Younger men 
(like Bob Hobbs here) listen and learn. 

And old time traditions are allowed 
to conunue-deep in the Tennessee 
hills— where change occurs but 
continuity prevails. 
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STRONG 




BEYOND THE BLADE 

(CmUrtsizdfrQiri t7) 



UCLA Medical School— "breaks up the intermolecular 
bonds, decomposing matter, alia wing exquisitely precise 
surgery through holes so small they don't need stitches,” 
Summit Technology, a pioneer in medical laser devices, 
has produced ExciMed UV 300, an intriguing new entry in 
the excimer field. Xenon and chlorine in ExciMed** lasing 
medium are stimulated and combine to produce an excited 
dimer, or excimer. When the gases return to a disassociat- 
ed Htate. their electrons emit photons of light in ultraviolet 
wavelengths. A he Mum -neon prelaaer is used to aim the 
non visible UV light. 

With an excimer. patients undergoing eye surgery to re- 
pair errors of cornea] refraction needn't fear the thermal 
effects or shock waves associated with conventional lasers. 
The excimer doesn't even touch the cornea, It merely va- 
porises the molecular links that bond the tissue using cool 
UV light. Twelve seconds of laser exposure cuts tissue 
that once required 3D minutes of careful alignment using a 
diamond-sapphire scalpel. 

Beyond ophthalmology 

The ultimate seems tube within reach in many other areas. 

■ Research in the United States, Japan, Denmark and It- 
aly shows that low-power lasers are effective in treating 
arthritis pain and stiffness The procedure ip known as 
biust emulation. A study at the Neurological Institute of 
Nevada at Reno found that of 272 patients treated with a 
YAG laser for chronic pain from rheumatoid arthritis, 80 
percent had Jess pain, bettor mobility and some even re- 
duced the use of painkillers. 

■ The laser is also being used as a welding device , solder- 



ing together tears in the intestine and colon. Dr. Douglas 
Dew of the Orlando Regional Medical Center** Laser Re- 
search and Demonstration Center got an IBM PC AT to 
help him figure out the fine line between tissue fusion and 
tissue charring. His program catalogs 80 different tissue 
types, taking the guesswork out of what wavelength to use 
and for hnw long, Human experimentation with the tech- 
nique is expected to be approved within the year. 

■ Investigators at Massachusetts General Hospital have 
developed a treatment that uses short bursts of light from 
a dye laser in break up kidney stones. The procedure is a 
step beyond the so-called kidney stone hath, or lithotripsy, 
that breaks up the obstructions with ultrasound shock 
waves, say researchers. Stones below Ehe waist are not 
susceptible to l he bath technique because they're shielded 
by the pelvis. The beam is passed through a fiber threaded 
through Che ureter. Fragments of the atone are removed in 
a tiny basket or passed through the urine. 

■ In Japanese clinics, doctors have already begun using 
photoradiation therapy (PET) in early-stage lung cancer. 
A dye is iiyected into the blood, and excreted by all but the 
cancerous tissue. When irradiated by a dye laser, the 
chemical changes configuration into a substance highly 
toxic to malignant cells but harmless to normal t issue. The 
same technique was tested on 14 patients with .skin cancer 
at the National Cancer Institute of Milan, Italy, with com- 
plete remission of the tumor reported in 11 of the 14 cases. 
The FDA has approved human experimentation in the 
United States on cancers of the bladder, skin and iung. 

11 The bottom line,** says laser advocate Stephen Fry, 
Ph.D_, "is that lasers save costs. They cause less patient 
trauma, thus less hospital stay. Lt allows us to do nonin va- 
sively — QT less inVBSIvdy — something that required open- 
ing up before. Laser allows us to do things we could n r t do 
taefcre." JM 
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BEL TECHNOLOGY DETECTS NEW Ka BAND {PHOTO RADAR) 




Don’t Be Left Defenseless. 

Drive With BEL VECTOR 3 Radar Detector. 




Ka Band is the new 
police radar frequency 
now in use. And only the new 
BEL radar detectors are able, 
to detect Ka Band. 

Facts You Should Know 




VECTOR 3 flwtnu m onty 4 S6% * 3. &' "W x I WS’H. 



The Federal Communications Commission 
has approved Ka Band for police radar use. 
And now, many localities in the LIS. and 
Canada are using Ka Band Photo Radar. But 
the use of Ka Band isn’t limited to picture- 
taking radar equipment. Standard police 
radar units can also utilize Ka Band. And as 
more states quietly introduce Ka Band radar, 
drivers with only X and K Band radar 
detectors are left defenseless. Unless they're 
driving with the new VECTOR 3. 




Greater Detection Range 

VECTOR 3 delects X, K, and Ka Band 
radar. And that's significant. But there's 
more, it's called image Rejection Tech- 
nology (IRT*}. BEL engineers have incorpo- 
rated this technology info VECTOR 3. The 
result is incredible performance and greater 
detection range of all police radar. 

VECTOR 3 Knows 

VECTOR 3 is a "smart" travel compan- 
ion. It warns you when X, K, or Ka Band 
radar is present with separate audible and 
visual alerts. It also provides a special audio 
alert when the radar signal transmitted is 
Pulsed or Instant On, And for added protec- 
tion. VECTOR 3 is programmed to advise 



you should Its radar detection circuits ever 
require adjustment. With VECTOR 3. you’ll 
never question whether radar is present. 

At Your Service 

VECTOR 3 was designed to make early 
detection of police radar easy and conve- 
nient You can own the new VECTOR 3 
today for only $279,95. Just call toll-free to 
order. UPS delivery is FREE. Or ask about 
our Federal Express overnight service. If not 
completely satisfied, simply return the unit 
within 30 days for a full refund {factory 
direct only). VECTOR 3 comes with a full 1 
year warranty on parts and service. 




BEL-TRONICS LIMITED 

The Intelligent Choice 
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HECTQf 3 comes wifh everythin# you set terv 

No Quick Fix 

Your existing X/K Band radar detector 
can’t he adapted to receive Ka Baud signals. 
For the level of protection VECTOR 3 offers 
you have to look to the technology leader. 
The first in Ibe industry with 3 Band 
technology' BELTRON1CS. 



VECTOR 3 Remote 

The advanced technology and perfor- 
mance advantage of the VECTOR 3 is also 
available in a remote design for only 
$299.95, VECTOR 3 Remote utilizes a 
compact antenna for easy ''under-the-hood” 
installation And a very small control panel 
for discreel positioning in any vehicle. 
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TOURING THE DEEP 

{ Conti nurd from past 70} 

Inside tech 

Beyond innovations necessitated by 
acrylic construction, Gemini ia a 
state-of-the-art submersible, with 
these modern features: 

* Reversible vertical thrusters 
mounted in the upper fairing. Gemini 
has strong positive buoyancy, and 
vertical thrusters are another way, 
beyond pumping water ballast, to 
maintain station in the vertical col- 
umn just like a hovering helicopter. 

■ Brushless DC motors powering the 
thruster propellers, Metcalfe consid- 
ers these as important as the acrylic 
spheres. J 'A major headache in the 
past,” he explains, “was that after a 
day of diving you'd be guaranteed to 
spend 3 ho urs serv icing the thruste rs , 
because the brush materia! breaks 
down." Submersible motors reside in 
oil-immersed chambers, with a flexi- 
ble diaphragm on one side to equalize 
internal and external pressure. 

■ Batteries housed in pressurized 
— rather than oil-immersed — ‘pods, 
Gemini, like most submersibles, runs 
on lead-acid batteries linked serially 
in cylindrical pods, 

* A frame made of stainless steel in- 
stead of aluminum, allowing opera- 
tors to leave the sub in the water for 
weeks without worrying about the 
deleterious effect of corrosion, 

■ Digital control panels, including 
navigation and communication instru- 
mentation. 

Aries will share most of these fea- 
tures with Gemini — except for the 
battery pods, which will fit beneath 
the seats. Since a cylinder can't but- 
tress itself against pressure as well as 
a sphere, A ries'hull is reinforced with 
steel ribs. Despite the 250-fl, depth 
limitation, the craft has drawn more 
interest from potential tour operators 
because of the 46-passenger payoff. 

"Aries is a shotgun approach to the 
tourist market," say sJanca. “But also 
not everyone has HX)(> ft. of water in 
his backyard like we have in Cayman. 
Aries would be ideal for a site in the 
Mediterranean, while Gemini would 
be good for the Galapagos Islands or 
deep-water basins in the Pacific, H 

Who i buying? 

While Aries is strictly a tourist vehi- 
cle, Hyco hopes Gemini will lure com- 
mercial, scientific and military pur- 
chasers. The acrylic spheres allow 
1160° visibility, ideal for exploring un- 
known deep-sea locates. According to 
Metcalfe, several navies have ex- 
pressed interest in adapting Gemini 
as a deep-water rescue vehicle. And 
because her acrylic hull would present 
I Pkfixt'luru tj> prr fji? I0SJ 
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“SOMETIMES YOU NEED 
THE CORD. . . 



SOMETIMES YOU DON’T” 



Introducing the all new 

LOCTITE CORD-LESS HOT MELT 
GLUE GUN 
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TheLcchle Cord less Glue Gun 
is the only Hat Melt Glue Gun 
you’ll ever need. If you have a 
small, quick job 1o do, jusl use 
the Loctite Cord- Less" glue 
gun as a true cordless appliance. 
For larger jobs, use its "corded '' 
feature, where continuous heat 
is a necessity- The Laclite 
Cord-Less Hot Melt Glue Gun 
is the most convenient and 
versatile hat melt glue gun you can 
awn . . . al a price you can afford! 



Loctite 
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High-Performance Electronics for Your Car! 
Radio Shack Has it All-At Low Prices 

And we include Everything you Need for a "Pro" installation 






High -Power AM Stereo /FM Stereo Cassette 



With Mike -Mounted 
Channel Selectors 



Our 



Detector 



24-Watt AM Stereo/FM Stereo Cassette 

Here’s super sound and extra features at a bargain 
price. Our Realistic 1 in -dash stereo delivers 12 watts per 
channel— your tapes and favorite stations roar to life with 
clean highs and chest- pounding bass. The digital tuner 
has presets for 6 AM and 6 FM stations, handy one-touch 
seek tuning, built-in AM stereo’ , and an LED frequency/ 
clock display. You also get impressive "soft green” night 
lighting, outputs for four speakers, a front/rear fader, and 
a switched accessory power lead. All this in a DIN-C 
Chassis that's an easy fit in most cars, #12-1933, 139.95 

CB With Pushbutton Channel Selection 

Get the Realistic IRC -430 and you’ll never drive alone f 
It's safer and more convenient to use because the up/ 
down channel selectors are on the mike as well as she 
transceiver. And it’s loaded with other handy features— 
instant access 10 emergency channel 9, large green LED 
channel display, switchable noise limiter, and lacks for 
adding PA and external speakers. #21-1514, 89.95 



Mini Dual -Tone Radar Detector 

Performance giant in a shirt pocket size! Long-range 
Road Patrol XK* has separate X and K-band tones with 
geiger-type pulsing. Panel lights auto -adjust for day or 
night. With case, two power cords, visor mount, tiedown 
clips, hardware. #22-1617, 199.95 

Radio /hack 

The Technology Store " 4 

A DIVtSIO* QS= TANDY COflPGftAtuQN 

Send lor FREE Radio Shack Catalog] 

Mall Coupon to Radio Shack, Dept. ee-A-OTfi, 

300 Ona Tandy Center, Fori Worth, TX 76102 

NAME „ 

I ADDHFSS. 

City swe _ zip _j 
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Why Are We Giving Away 
Famous Nationally Advertised 
CYCLONE 600™ Commando Knives 




S me original commando warfare deign — now available to burners, fishermen, divers and 
outdoors™ n who seek the ultimate survival knife , Thousands already soldi 

9Vt inches long and: r-r-r-r-r-r-r- razor sharp! 

This is * big knife. Each CYCLONE 600™ is a whopping SVj inches long —yet so perfectly 
balanced it cuts and thrusts like an extension of your own hand. Heft this beauty just 
once; you'll never want to pul it down. _ 

Each CYCLONE 600 double-edged blade is entirely crafted from a single seamless 



shaft of 420 molecular stainless steel™ 1 . Thick as a silver dollar at the spine, it's lough 
enough to split wood or shatter bone. Serrations at blade base give extra 
cutting power. 

CYCLONE 600’s unique Huger holes give you a grip of iron even with wet 
and greasy hands. From cleaning a fish.. .to dressing a deer. ..to fighting off A 
sharks... to hacking down a small tree. I 

Instant ’'quick- release ' 1 mechanism built into sheath 

Click, click— then quick! Thumb button on sheath instantly 

quick- releases blade into palm of hand. Blade resheaths itself— h/' 

and locks — automatically. Special speed straps (included) fasten V :| < 

cknEith In arm I ip it nr Vknnf fnr ha t iwruiiitn ^ 



sheath to arm. leg or boot for hands-free operation. 

These CYCLONE 600 Commando Knives will nor be sold at 
this or any other price by the company in any store. There is 
a limit of two (Z) per address at this price, but if your 
request is mailed early enough (before Dee. 25) you 
may order up to five. Every knife is covered by the com- 
pany’s full one- year money-back guarantee. 

To order, mail this original printed announce- 
merit (no copies or photostats) together with 
your name and address and $10 for j 

each knife. Add only $2 shipping per /^jr JA 
knife ordered. (New York residents I ^Sr m 

addsalestax.) Allow up lo 6-8 weeks \»M 

for shipment. Make check pay ■ 
abietoRBMLtd Mail to: RBM. /W jM 
CYCLONE 60 0 Knife, / f jM A 

[>ept. i 14-125, Box 1710, MM £ WF M 

Hicks vj He, New York /. fcf MR 

11855 IR44770) /» M 



Thumb controlled, 

~ Quick- Release Sheath 
straps to arm. teg or 
boot. Click, click — that 
quick! Simply press thumb 
button to activate. 



I9U Xittmrr Ltd iMO Shamea Dr.n WhIDu', NT 11SM 



Free ’’Trigger Blade" Sportsman’s Knife 

if you order your CYCLONE 600 Knife 
before Dec. 25. 

Razor sharp blade uf line stainless 
steel locks open automatically, 
can't close by accident. Over half- 
a-ftxrt long when open; folds to 



T:' pocket size when you 

press the I r igge r . Respond be fore 
Dec , 25 — nnd it’s yours to keep — 
FREE — even if you return your CYCLONE 
600 Knife for a refund . 



QUICK-RELEASE 
SPEED SHEATH 



FREE GIFT For Prompt Action 



FREE OFFER FOR READERS OF 

POPULAR MECHANICS 



If you like Popular Mechanics do-it-yourself repairs and projects, you'll 
love POPULAR MECHANICS DO-IT-YOURSELF ENCYCLOPEDIA 







CLAIM YOUR 128- PAGE “FREE SAMPLE" WITHOUT 
COST OH OS LI CATION. Remodel your basement or 
bathroom. Build a workbench or darkroom... bar or 
barbecue... leys for your kids. The Popular Mechanics 
Encyclopedia has 27 volumes crammed with projects 
from the editors of Popular Mechanics magazine. 

K»p Tolome i — Id Strides Attached 

To introduce you to our do-it-yourself library'’ we are 
giving aw&y Volume 1 - 128 pages of projects that 
range from repairing major appliances to reproducing 
rare antiques. Step-by-step diagrams, photos and 
shop plans can upgrade you from "average" do-it- 
yourselfer to skilled carpenter-craftsman-cabinet 
maker. Easy-to-follow Instructions make It almost 
impossible to go wrong. 

Be Tour Own Appliance Repairman 

Save big bucks by repairing your dish- 
washer, washing machine, dryer, stove, 
hot water heater, air conditioner. Free 
Volume 1 has a 49-page section on major 
appliance repairs 

Build This 
•Id-Time 
"Icebox" 

Party Ber 

Tum-of -the -century iceboxes are now 
expensive collector’s items. This solid 
oak model has the same frame-8-panel 
construction, brass hardware and 
casters featured in Sears’ 1902 catalog 
- plus a hinged lid that opens to reveal 
a mixing compartment lined with plastic 
laminate. 

Cat Coapwad Angles Uke i Pro 

Tight Joints requiring precision angles 
are the key to “professional" cabinet- 
making and building projects. 9 -page 
article takes the mystery out of using 
try squares, combination squares, 
bevel squares and miter boxes to 
measure simple and compound angles; 
laying out stairs and rafters, polygon 
angles, heei and plumb cuts with a 
framing square; using miter-gauges to 
cut bevels, butt and miter joints. 

■ill Reply Card or Coupon tor fm Do- It -Ton ml! Boob 

Whatever your objective - saving money on household and auto 
repairs, remodeling and increasing the value of your home, 
building furniture for the fun of it - send for Volume 1 of the 
Popular Mechanics Encyclopedia. If you wish, examine the 
remaining volumes on Approval. But Vblume 1 1s yours to keep 
with no strings attached, whether you buy additional volumes 
or not. 



SEND NO MONEY. II reply klrtf is missing, mail this causes l q 

PqpuUf Mechanics Oo-lT-YpUFsell Encyclopedia. P 0. So* 1D2W, Des MqI/hs. IA 5Q33€ 

please ship me volume i of i he rqwlar mechanic Lx^ii-YuuRbtai encyclopedia to 

kf EP WTMKJT COST OR GfllllWiOfi 7Q HUY FURTHER VOLUMES, 

I WkH nohty you within 10 days ir I don't wish to esamme Archer volumes Otherwise in atKMJl 
4 week*, you wdl ship md Vu= Z, Hid Vol. 3 will fallow afiout 6 wm*s satur Then, VdIs 4 - 17 
will bf mailed In me i 1 1 haw not cancelled and you nave receded my payment far '.fain 2 A 
3. All Yffhnnes m sent on a ltktay approval tos. For those wfcinm I wish to keep. I will 
pay only $£ 96. plus sapping and landing jind sates la* where Hplicihle) spinning w\th 
Vbl A i need pay far only iwo hooks per month, no matter how many volumes I have 
recfcvsd - a&d mare are no finance charges. Ala each year, I wlf receive 
bow a YEARBOOK 10 usdole my series and a toy MUT-VOURSELF GUIDEBOOK - again 
on a 1 0-day approval basis without obligariQD I may cancel AT ANYTIME without farther 
obligation and will return any volume for which 1 h avi nal oa -1 Tin 123 -page Vhliam* 1 is 
afratfuieiFy FREE, no maner how maJiy, or how lew, or the rater volumes F decide to to 
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TOURING THE DEEP 

(C anlimied from awf ijii} 



THE ORIGINAL. 

COPED 

BUT 

UNMATCHED. 

We did more than invent ii We improved it wrth undercut, 
cant- slip adjustments. Improved it again with the stress 
resisting flange. And still again with the stronger, safer 
PERMALOCK fastener Only CHAN NELLOCK gi ves you all three 



CHAN ml LOCK 

FOR YOU WHO WAffl THE BEST 




© 1988 CHANIMELLOCK, JNC * Meadville, PA 16335 * Sand for free catalog 




CONCRETE MACHINERY 



for making Ornamental 
Concrete Items 

Boon at>au< Aluminum- Molds 
including om 425 dttigins, 
prices and oroducilon iniil* 

secret rram world's igrgesi 

wild mjfmlachjfir 



ONLY 

$700 



P.OSmA-W Hickory. |*C 2fl603 
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a reduced magnetic signature, Gemi- 
ni has potential applications for the 
defense community as an unde mater 
stealth vehicle. 

Whether Gemini' will service these 
other markets is impossible to pre- 
dict, but one thing in Hyco's favor is 
absence of competition. 

“Right now, outside of tourist vehi- 
cles," says industry consultant Frank 
Busby, “I don’t see any activity in 
manned submersibles.” The reason, 
he surmises, is that soft oil prices and 
an unpredictable defense market 
have deterred manufacturers from 
building submersibles without buy- 
ers. iJ ]tV not hard to attract interest 
in submersibles,” says Busby, 
"They’re so sexy. But getting some- 
one to come up with a million or two to 
have one built is another story.” A rel- 
ative bargain, Gemini will run 
$870,000 apiece. Each Aries will have 
a $2 million price tag. 

What’s the next step in underwater 
acrylic? Personal submersibles? 
Janca doesn’t think so. For one thing, 
private owners would be hard- 
pressed to handle the costs of comply- 
ing with tough regulations imposed 
by the American Bureau of Shipping. 
The subs have to meet rigorous de- 
sign criteria, including redundant 
safety and backup features. For ex- 
ample, the subs must supply 80 hours 
oflife support per person in case of 
some disabling mishap. More impor- 
tant, they must undergo periodic 
checkups to maintain certification. 

So, like PC 12011, the acrylic subs of 
the future will stay in the hands of 
tour outfits. But will Gemini muscle 
PC 1203 out of the tourist trade the 
way robot subs pushed her out of the 
oil business? 

Not right away, admits Janca. 
Here in Grand Cayman, a scuba mse- 
cs, he’s witnessed a surge of interest 
in deep-water sightseeing, both 
among divers and "dry” tourists. De- 
mand for sub rides will sustain a vari- 
ety of vehicles to cruise through wa- 
ters teeming with eyecatching 
wildlife. And Hyco's not the only fish 
in the ocean— manufacturers in Brit- 
ain, Finland and Canada are putting 
conventional steel -hulled tourist sub- 
mersibles into the water. For exam- 
ple the British- made Looking Glass is 
currently serving up to 2& sightseers 
at a time from its base in St, Thomas, 
U.S. Virgin Islands. 

But eventually, in Janca’s view, the 
picture- window appeal of Gemini and 
Aries will win over tomorrow’s tour- 
ists. And if his vision proves correct, 
you’ll soon be able to see the sea like 
never before. EM 



ma 



POPULAR MECHANICS * OCTOBER 1 986 







Save Gas, Save Engine with * POLY ’ 

GUARANTEED LOWEST PRICE I see details below) 



Thm b&vdn| 



lag, M«thm-n4ttels| 

'to 



tn«|r 



Thm Secret I* “Roly" 

"Po3y" la short for po^ytetrafluarijethy 
lene CTFEk the slipperiest substance 
known to man [1M1 GdatH Book of 
World Record*). Fetralon Corporation, 
makers of Slick 50. invented a way to 
permanent^ bind this slippery chemical 
to your engine with one treatment Just 
one quart of Slick 50 can reduce engine 
friction, increase gas mileage and horse- 
power and reduce engine operating 
temperature* causing your oil and engine 
to last longer... plus it reduces metal wear, 
defraying costly overhauls 



Years of Touting and Us* 

Hava Proved If Truat 

Slick 50 has been thoroughly crated in 
independent laboratories and out on Lhe 
road: 

The March/April 19S2, p, 35 issue of 
"Couiuner Digest*' magazine slated. 
"Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests 
indicate that It wlU Impmw gas mileage 
by about 2 or 3 miles per gallon." 

One of Lhe country's AMt nope cfced 
rwwrch initltutH re ported applying 
a powerful ultrasonic cleaning process to 
a Slick 50 treated engine and were sur 
prised at its permanence. ""We actually 
expected the PetrrJon Stick 50 TFE Resin 
coating to also be removed, but later 
found it was still there." 1 

TUV. a German testing laboratory with 
credentials every bit as prestigious as our 
Underwriters laboratories, tested Slick 
50 In 1086. They found substantial 
increases in both gas mileage and horse- 
power. Their tests showed that these 
gains were due to a reduction In friction. 
The Ftodonl Aviitiofl Administra- 
tion has fully accepted a similar product 
for aircraft — Slick 50 Aircraft Piston 
Engine Treatment (FAR *33.491 This 
FAA endurance test-simulated 1400 
hours of engine use. 

The power technology laboratory at a 
leading ■outline* tern nolvenltj 
slated, ll 5lick 50 does increase horse 
power and decrease fud consumption In 
tests done at the university 1 " 

The Space SlmlUe Cohunbld uses the 
chemical H poty H in its gears and bearings 
because it is the only chemical Lubricant 
which can withstand the heal and cor- 
rosive dements of space. 

Perhaps most dramatic of all Is a tor* 
lure lest overseen by the Automotive 

shown on WTVE television- Three cars 
wi th 75 000 to 129,00 miles on them were 
treated with Slick 50. Sbc months later 
the oil was drained from each vehicle, and 
the cars drivtn without the nil plugs for 
about a half hour. The water temperat ure 
never rose and the engines sustained no 
apparent damage- 
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I GAS AND DIESEL 



1 U.S QUART/.946 



It'* Easy to Treat Your Engine 

A few minutes before oil and filter 
change, add the ttigi j» flmh jw (rt 

Oh with each order to clean out the 
engine. Let the engine idle for 5 minutes. 
Then drain the olL change the filter mud 
add the proper amount of oil, less one 
quart. Add one quart of Slick 50. drive 
for 30 minutes, and ten* it in the crank 
case for at least 3*000 miles. As the engine 
operates, the oil carries the ’Toly*" 
between die parts where'll is burnished 
Into the pores of the metal 

Only One Treatment Ntctuary 

It s permanent so you do it only once, 
not each lime you change oil- One quart 
of Stick 50 will treat ail standard 4 , 6 and 
8 cylinder gasoline and diesel engines. 

Work* with Most Oils 

Slick 50 will work with all petroleum- 
based oils and all synthetics compatible 
with petroleum based oils with the excep- 
tion of graphite oiK However, once an 
engine Is treated, you can go back to a 
graphite lype If drafted. 

4 Ways Slick 50 
Sava* Yen Honey 

Vour actual percentages may vary 
depEndlng on your driving, vehicle con- 
dition, weather and geographic location, 
hut no matter what your conditions. Slick 
50 care 

L Increase mileage 

2. Increase horsepower (small economy 
cars and large RV*s realty need this) 

3. Reduce operating temperatures, thus 
Increasing the lubrication and life of 
the oil and engine. 

4. Minimize or d I ml nate costly cfwrhauis 
by reducing engine wear 



Up to 90% of the engine wear on a car 
can he caused by lubrication starvation 
cars experience when first started before 
Lhe oil begins to circulate. Slick 50 can 
eliminate this problem for Ihi than the 

Slick SO Will Not 
Affect Your Warranty 

Stick 50 la suspended in an excellent 
grade of petroleum oil which meets or 
exceeds every manufacturer's engine 
warranty requirements. In addition, this 
oil carries an American Petroleum Insti- 
tute service classification SF-CC-CD. 



There * Ho ftiak with 
Our Monty Back Gutr«nltt 

Use Slick SO for 3000 mites. If you don't 
notice an improvement In engine perfor- 
mance, return ^ur Invoice with a abort 
note telling why, for a prompt full 
refund— no questions asked. 

Profff from Sailing 
Slick 50 Youroatf 

Here's an opportunity to make hand- 
some profits. Having such solid test 
results from major Institutions make 
Slick 50 easier to sell than many other 
products. Free dealership Information Is 
sen! upon request 



GUARANTEED LOWEST PRICE! 

[f at time of purchase you have seen Slick 
50 advertised In a current magazine at 
a lower price, we will heat that price by 
82.00 per quart 



nil toll-fire* 1-500-525-56 2* ♦ «t* 10 
(is CsMwk i-aoo-aaa-BflSBi *r 

Dept. PM LOS. 8*n M*rco*, California 
SO069. 



Y*i, I want ip improve my car's performance 
and save my engine— rush me risk free. 

□ One Slick 50 el £39.95 + $4.00 shipping and 
handling. Cam 

□ Give me free shipping and handling for my 
order of 2 or more at $39.95 each. 



□ Check □ C.O.D, □ Visa t MasterCard 



Card n 



Exp, Dale 
Name . 



Address M 

[Give fllreil address if poutbie lor UPS deliver^ 



Cily - Stele Zip 




R vgr&shte Energr/corporation 



255 Soy* B*ni tan, PS- 1. Qvpt PUiOl 
Sun Marcoa, California 92069 
CALL MOW, TOLL FREE 1MO S2& H24 
IN CALIFORNIA, TOLL FREE ISOOm^SU 
* 1 936 Permute Energy Ctrp 




Pmudfy mad* 1 



5 WUKTB S3 TO $5 ON ANY NEW 
E HENRY OR SCHRADE KNIFE. 



- )Jll 11 Ifl II 111 


■ 1 ■ 1 1 1 ffl 14 fkNI 


> jii IJ nil m 


llj 9 P 1 4 Q mil 



For a limited Lime, well 
pay you $3. (JO for any old. 
broken pocket knife or 
$5,00 for any lockback, 
ritfid blade or fillet knife 
no matter what brand 
when you purchase 
any new Old Timer, 
l Jncle Henry or 
Schrade knife. 

See your 



favoriLe Schrade retailer 
today for the “Official 
Trade-Up Certificate" and 
details, '['his limited 
time offer expires 
January 31, 1989. 

Buy any of our 
knives and you’ll 
see why everyone 
says, "Schrade is 
the verv best!’ 




34 OT f'MukHtmen") .5W inches {tosed. 




SCHRADE CUTLERY 



CABLE T.V. CONVERTERS 
WHY PAY A HIGH MONTHLY 
FEE? 



AH Jerroid, Oak, Hamlin, Zenith, Scientific 
Atlanta, Magnavov and all specialized Ca- 
bleequipmanl available fox shipment within 
24 hours. For fast service MCvVlSA or 
G.O.D. telephone orders accepted (31 E) 
65S-532D 60 Day Warranty (Quanlity Dis- 
counts) 8 A M. la £ F.M. Monday through 
Friday Central Time. Self Addressed 
Stamped Envelope (50e postage tor FREE 
Catalog) 

Mid wrest Electronics Inc, 

5143 W Diversey • Chicago. IL 50539 
No Illinois Orders Accepted 



3fKHUi.-.Binclint, 4 
Affordable. . . Monte rey Domes 
Homes art; designed fur a 
lifetime tfuv in 

entr- 

fly elikicnt lhan rvery- 
day homes. Patented -J 
buildi ng system 
Cflmtipiwut ' 1 ^YT* 1 
WXitolortddet! 




iAfJSSki 



- 

Send for 96 page rotor 
aulog 6 l PUhi Boole. 17.00 
Fnlly Cnatanlned! 



r nuh mv Haream Ik™ A HmoftmA ri T? 

'.41m ii!Ll -lii lib IklLd £lFlf UVn)^ IFjniU 1 I ‘I JT jUl > — l 16 ■■■ 



icnil.. 

ltu-chil#' Wf rkfti. MHit 
bwrvk.Uti *41? 
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ENLARGE OP REDUCE 

Protect Designs. Pictures 




Easily 



Wish in* PiM* 

. even ^illicKir 
flawing salens *Ou 
can cm>* unlimited 
mtit PQI UBi-y’iii . 
itias can be uwj m 
Mft't prbjBtr you w«ki Oft Eluty 
COfTp destgn’s.. ItHarmg and pit? 

Lima I mm Jicwa paper a aijyj 
fine 5 b«*a. phgfuft.elc J UD-I frlatf Eh? Pinion She Iinan 
you wish IU cn^rgc Oi icOuCB Then TdI-Oup- I he mea u I be 

pencil end lulomalicaHy reproduce Lhq outlint in BEpcl 
proportion* to rh* ar-sned direr M* an four wort iur- 
p HCf Easy Id luhtJwi mflruClOftS included Ibeivj S^-30 plus 
$ 9& s.Hippmq 3(1 day money D#C* gparanlMl 

HQHltN, Qapl 372, Boa Z012. New Rochelle, MY 1BM2 




AdltMlAlp kins ornurgni by TrallOOa up Id 27 Vj 1*m«B l®r 
she size you wrahl Copy unilrnHwJ 1 w g/Mi duigno 
Cnlargn pallnrua , deiigno, portrall*. BtlN Ufof, HlftdiCHM*. 
phOlO*, alkSea, design* an coin* ar-J Jwwoiry in 

B*aet colon. Does aoI damag* wig*nat Sample- indirur; 
iKpn^ Use? hr^ij^hold curinn-l and SO wA.11 bulb Send 
ilfi 9i plus fcf 95 ahlpflfng. 30 dory money ba^k guBfinlw 
HOflOO, OefH EI-JiD BOH MU, New ftoclwlH. N.y. IMOZ 



Enlarge Prolecl Designs 

Craft Projector is Simple! Fast! Accurate! 

frifKis dpi Id; Drawing. Graph & If King Piper, Wood. 

Other Suffices. 



WORLD'S SMALLEST 



WEATHER STATION 




ntf. n+' 2 Afrcuvn wth tviea mnm rMCJ-ynES 

t raw/’r.rrr.ff McttH/tii , v ■ 2 ^ vjttf C iWett a, 

w fiv cable For ONLY f rsg.9s 



WINDS^EIP 

wind umfcrnoN 

WIND CHIU 
WINDCUSTRItXHIh 
TF.MFER4TURI: 



Mm SCAN 
MRtKH STANDAMD 
PlillR WLW FOWIN 
NICAll MMD y 
MOL'N I I NC OPTIONS 



II IVI jO W ir.M F' k FJ 'TlR.ll 1 1NR WA.1LFUNW 

* * SATTSFAcnoN t H AMA N i l.' LvI J * • 



MhI-I NlAA 



HI. A VCSJ. 



AIAL NAFIIA5H INDUSni] KS. I VC. 
isru na.n-.Mhk kt^i w 
MJiLiltw, wa m 
OAOBU&VLV: SJff- 222-/5(12 
INfrK llM^TIfjH- ^B-T.U-aJTl K\: !»-T)MB44 






11 J f ■ ■ ■' L 3 
3,1 *hfl&es 
0ur^ .i ' Hn?Cl-(Jp 
•iff - and File A I am-. 

1 ™^® ■ servicing arvd in- 

ilaliflliui this 
M MftluiPI# jniff 

■7 linely instluGI lOrt 

•nr lu-d d-E *>- ip*ci 4 t Ipol? 
lupt.lma QNU F^r-QtlU^ i^lwri 
vurh fljile-’ii v^.* Iraining m Ihi^ 
rapidly nip^idinQ fiild be a pad ci 
•ptiui Uyjksrmm naming 

ADVANCES LuCMmitiiiagl 

Haw Id c Nango rambinatinni, ln> 

aiall ann wrvica Sure. Vault and 
B«nfc 5ar»-Defv&tlE Box locks. 
You Island rl fasn making and hugh- 
iy pf oMible wort 



ALL SPFC/AL TOOLS 
4J¥I> E&UtPMEHT fjtfCLUDEQJ 



"flf/tf rr tTTrwjWj / ■■' 

fltrjH *rtrf aijl AfW y p 

^fftraiT 

iarkirwrik. in nj jrrj T/jey 
ajV yM).'*i'i mu 1 ffi/i; 
jij 1 ' Lij r/rtC 

nrr jJ r.V Ar, ^ 

r. j Ti'frf J-3 tof ?n v , I 

if M 1 

li W WU 1. 

;/hf uij 

JWo-fMuu 

tertmt V / 

JJiTf irf l-'airirai^fr— Mart's 5>rvjW 

iMjWiiuAirf . Hfai'drtJJfl JJ2tW 



THIS PRO KEYJF A ^S^jf»cftfn» cm iJm* 

machine 1 $ ^r^r^sjE.: 

YOURS TO KEEP! ^ y^KKE 

fm oat all ibMt It! swta fw free fact* TOtum 

Juki fill in and mail coupon Mow 'or ntFOU 
5*nd |MKiourdt tn rwe^e full tnrormstkm 
and d^aLTs hi ref urn mail, /in FT TOD iY! CQuPOltf 



FOLEVBEL&W INSTITUTE 

t3DEEqijirabteHp Depl 115 ID 



M nssir-C^. Mp iW> 



RUSH COUPON TODAY 

FOR THIS FACT-FILLED 



HJIIMELSW INSTITUTE /- 

E5WeSHr ,,,,, f|gf 

VES, plossp send me Ihe FRFF Updfclel lhar 
Dives kill d&mils ahout surting my wi Jmsiness in 
Lockirmthing I undertone! lheiD is no dblipliEHi 
h I'd IM no salesman will ch-I 



"S opened my mm huMnew. 
lime. Kvcn monlha utter 1 enrolled find 
made a profit of S 329 fur the firs! week .' ' 

B. if. /JUhnj ijiliricm, 



M No more hard, nasly work for me. 
Now I have my own husincii and wish 
hirily uny efTon 1 ivente RroumJ S« 
4i diiy, Thank* for my new slim in Life." 
Sam Fftrffar PnfW, jrf toMimp 



ttln hew you quickly 
train. Id be- v d-u i own boss 
In » proliiabif Spirfiime 
Of Fulltime tiusineu nl 
Vdui win PLUS campieip 
dtla-u cn ixir 30-Dlf 

HO RISK Trill Oiler' 



YOU Can Do It Too! 



Hundreds ol Foley-Belsaw trained men 
have succeeded in this fascinating 
and highly profitable field . . , 






Take your 
best shot! 
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See the complete 

' assortment of ARROW 

^ fastening tools, staples. 

^ fasteners. glue stix and 

rivets, available at ail 
leading Hardware, 
Home Center, and 

^ 1 ■ '! ■: 31 : ! ; ■ •■ •r 

Stores. 

Arrow Fastener Company. Inc. 

271 Mayhill Street, Saddle Brook, N.J. 07662 

M L .irUf'.i .'.nni'i t3a: : .mliiiia< ■ l- a -■ liftflb Mctropaliian B*M-d EaU Mcmiii'jrl Hlf" I Oimhr« 
foi UjiiJufJ JOrcnrfifrrrj Armw Faidenop |LrK J Ud 82 Old BcttnipEOn L r>i iilon SW7 7iLQ 



Crjpv r rptil PifMJfl Arrnw F .i- Ilmh 1 -! Cnniu.mv Hhi. 



DO YOU WISH YOU HAD MORE TIME FOR YOUR 
SHOP? THEN PROJECTS IN METAL IS FOR YOU 

PiBf*d» in Mata! is the new magazine for busy home shop workers. It's 
filled with all kinds of small yet challenging projects — each complete in 
one issue, You can relax for an evening or weekend, and finish a job you 
can ehow ofF with pride. 

Project* in Matal is 100% editorial. Not one word of advertising limits the 
space devoted to helpful details on projects, special workshop features, 
and tips on saving tune, money, and headaches. 

$15.50 a year (6 iuunj. Visa or MaflerGard 
«den fall tell U* 1 -BOO-447-7367, or write 
f.O. Bax 1010-Q, Traverse City, Ml 49485 




TOMORROW^ CAR TODAY 

r C_mt in itfdfm nip agrTi) 

Riviera's electronics consists of a row 
of illuminated toggle switches that sits 
above the Riv's touch-screen. For ex- 
ample, you needn't reach right to acti- 
vate the G- Analyst: J uat poke a finger 
at its switch on the control panel. 

The equipment installed in the 
Riviera would retail today for about 
S 10,000. Installation and the custom 
control panel added another $4000 to 
the tab, owing to the intricate wiring 
necessary and our desire to make the 
add-on gear blend cosmetically with 
the Riv’s interior design. To integrate 
the extra equipment, Galaxy's arti- 
sans had to craft a passenger-side 
dashboard to match the one oh the 
driver's side. Their clone Is actually a 
modified version of a futuristic dash- 
board supplied to us by Busck. 

Facelift 

But high-tech electronics is only part 
of the story. Our Riviera not only had 
to perform like a car of the future, it 
also had to look the part. We weren't 
trying to guess what a 1995 Buick 
would look like, but we did want a 
unique showcase for all our nifty elec- 
tronics — a real head-turner, some- 
thing that wouldn't be readily identi- 
fied as a current production car. 

Exterior modifications w r ere han- 
dled by Kolb Design in Blauvelt, New' 
York, a subsidiary of Cars & Con- 
cepts. using basically the same proce- 
dure s as the Detroit sty li ng s tud ins to 
create a new look. Restyling included 
removing emblems, sandblasting and 
painting chrome trim, adding com- 
posite headlights up front and chang- 
ing GM's square roofline at the rear. 
The latter was accomplished by 
sweeping it back and adding sail pan- 
el* — louvered for better visibility and 
style — then a rear decklid wing, The 
whole shebang is topped off in a Fer- 
rari Testarossa Red monochrome. 

Body building 

The first step In the process was to 
sketch the proposed design, then the 
ear was "clayed up," Special automo- 
tive styling day was molded to shape 
on the car — a first step in transform- 
ing a sketch into something physical. 

Styling clay differs from ordinary' 
modeling or ceramic clay. It holds a 
fine line and can be worked to precise 
tolerances. The clay never hardens 
fully, allowing changes and modifica- 
tions to the design at any stage. 
Working the clay to its final shape 
takes the skill of a fine-arts sculptor, 

To go from the final clay design to 
finished steel, small cardboard tem- 
plates are made based on the clay 

(Please turn to page 124) 
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WOLF S HEAD MOTOR OIL 

FINEST OF THE FINE SINCE 1879 



Now, During The Wolfs 
Head* Motor Oil “Win 
Wolf Wheels’’ Sweepstakes. 

Quality Wolf" s Head Motor Oil . The 
special biccd chat stand* apart from the rest of 
the pack . The oil that performs stronger. Protects longer. 

And gives your engine the life-blood it needs. 

Right now , during the Wolf s Head "Win Wolf Wheels'* Sweepstakes, 
YOU could be the winner of a Wild Wolf Van! 

It's going on now at participating retailers. To enter, just find the "Win 
Wolf Wheels" display, complete the special Wolf's Head phrase found on the 
entry form, and mail it in. 

If your entry U chosen . and you've correctly completed the phrase . you'll 
drive away in a brand new. sleek Wolf Van — a customized 1989 Ford Aerosiarf 

Sec full details and official rules at your pan id paling Wolfs Head retailer 
today. No purchase necessary. Offer void where prohibited by law. 






Tfwfbr^ff&^mid-size pickup ever, this 4x4 
coMes complete with the muscle of a standard 
fuel-injected V-6, an available eight-foot bed and 
our exclusive 7 year or 70,000 mile Protection 
Plan T And handles it alt with the attitude of a 
compact. This year, we've even added standard 
anti-lock rear brakes. The 1989 Dakota 4x4, 

Go break some ground of your own . W7Q ft _j 

■ ’ irflfm" 

'See BUS powertraJ* lim«#a watfanfy at dealer 
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THE BETTER HOME 



How To Regrout 

CERAMIC TILE 



BY STEVEN WILLSON, Home And Shop Editor; PM [[lustrations by George Retseck 



C ERAMIC tile, whether on a 
bathroom wall or kitchen coun- 
tertop, is a wonderful building 
material. It's durable, easy to clean 
and comes in So many different styles 
and colors that it’s a decorator's 
dream. It does, however, have one 
major drawback, namely the grout 
between the tiles. 

Sooner or later these grout joints 
will deteriorate, becoming stained or 
cracked. This is particularly true on 
tub and shower wails where the heavy 
exposure to water speeds the degra- 
dation process. 

Fortunately, replacing the grout is 
a pretty easy job and all the tools and 
materials required are available at 
most hardware stores and lumber 
yards. You'll need a bag of dry grout, 
a grout removal tool, and a rubber- 
faced trowel for applying the grout, 
plus a bucket for mixing the grout, a 
targe sponge and a few clean burlap or 
terry cloth rags. For this story, we re- 
grouted tub and shower walls, but the 
same basic techniques apply to re- 
grouting any ceramic tile joints. 

Where to begin 

Start by turning off the Shut-Off 
valves below 1 the floor that supply 
water to your tub or shower. Strictly 
speaking, you should be able to com- 
plete the job without shutting off 
these valves because there is no need 
to ever turn on the tub or shower fau- 
cet. But, if a faucet is accidentally 
turned on when you are working, you 
could have quite a mess on your 
hands. 

Next, remove the tub spout from 
the wall. Turn the spout counterclock- 
wise using either slotted pliers or a 
pipe wrench. Be sure to cover the 
jaws with masking tape to prevent 
damaging the chrome on the Spout. 
Then remove the faucet handles, 
sleeves and escutcheons as shown in 
drawings 2 and 3. Also remove the 
shower head and the escutcheon be- 
hind it that restB on the wall. By 
re moving Lheae fittings, you will have 
complete access to all the old grout. 
Next, start scraping the grout from 







the joints. The grout removal tool 
Ehown in drawing 3 is a clever device. 
It fits comfortably in the hand and its 
blade is coated with carbide granules 
that do a great job of cleaning the 
joints. Remove the grout to a depth of 
at least Mi in, or until the old grout is 
no longer cracked or crumbling. This 
job will take some time — in this case 
several hours — but it is crucial for 
obtaining the best results. 



Once you are done removing the 
grout, vacuum all the joints clean and 
then wash the wall with a wet sponge. 
Now, mix your dry grout with water 
according to the directions on the bag. 
Apply the grout using a rubber-faced 
trowel as shown in the drawing 
above. Spread the grout diagonally, 
across the surface of the tile, forcing it 
into the joints as you go. Work in sec- 
tions no larger than 15 to 20 sq, ft. at a 
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1 Begin by removing the tub spout using 
slotted pliers ore pipe wrench. Wrep mask- 
ing tape on (he jaws to protect the spout. 



2 Remove the faucet handle Screws using 
a screwdriver. Some handles have a cover- 
ing plate over screw that must be pried off. 



X Remove Che faucet escutcheon and 
sleeve by hand, turning counterclockwise. 
When stuck, use pTIen or aplpe wrench. 



♦ Scrape the old grout from each Joint us- 
ing a grout removal tool. The tool has a 
blade that's coated with carbide granules. 



E Once the grout li removed, be sure to 
vacuum all dust from the Joints. Oust and 
debris cause new grout to bond poorly. 



4 After applying the new grout, wipe off 
the excess from the surface of the tiles using 
a wet sponge. Rlruc the sponge often. 



7 Shape the fresh grout Joints with a wet 
finger or a ’/•-In.-dla. wood tfowel. This will 
yield a uniform joint appearance. 

time. Otherwise you run the risk of 
the grout hardening before you re- 
move the excess. 

When you have the grout applied 
Use the rubber trowel to remove ex- 
cess grout. Then wash down the sur- 
face with a wet sponge. 

Do not mb so hard that you remove 
the grout from the joints, just clean 
the surface of the tile . 

Next, smooth out all the grout 



4 As the grout dries. X leaves » charity Rim 
on the flits. Remove this fi lm by rubbing 
the surface with burlap or (terry cloth. 

joints using either your finger or a 
wood dowef as shown in drawing 7, 
The finished grout joint should fall 
just below the surface of the tile, so it 
forms a very slight depression. After 
all the joints are shaped, let the grout 
dry for 15 to 20 minutes, or until a dry 
haze forms on the surface. Then buff 
the surface with burlap or terry cloth 
rags and you are done with the grout- 
ing. To finish up the job, just replace 



4 After gr out has cured overnight, apply 
silicone caulk where tiles abut the tub, 
around spout, faucets and shower head. 

the fittings you removed earlier and 
apply a generous bead of silicone 
caulk to the joint between the tile and 
the tub, and around the spout, faucets 
and shower-head escutcheons. 

Finally, it’s a good idea to damp- 
cure your new grout job. All this 
means is thoroughly wetting down 
the wall every 8 hours for two or three 
days. This step improves the bonding 
properties of your new grout . HI 



Ms 
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Homeowners'Clinic 

BY NORMAN BECKER F.E., Contributing Editor 




A Ikjht n I proicci Ion lyitifn (i cooipi' \ m3 of Air t#nnlnAta 1 1 Oi-jJ’j J, h i €iion, dowriJ#Ad 

conductors And grounds installation should b# performed by m UL-Alttd company. 



Lightning Damage 

] am building a home in a mountainous 
area of California. Recently, a nearby 
cabin was struck by lightning and suf- 
fered considerable damage. How can 
1 protect my new home from lightning 
damage? CHARLES HUFNEE 

SOMERSET, CA 

Although there are about 90 million 
lightning strikes each year in the 
United States, most homes don’t have 
lightning protection. Homeowners 
and builders determine whether a 
lightning-protection system is neces- 
sary by weighing the probability of a 
strike ago inst the cost of a system . 

Because of their location , some 
homes have a higher risk of lightning 
damage than others, ff your house 
will be in a high-risk area, then it's 
wise to install a lightning-protection 
system. These systems have two ob- 
jectives. They must provide a direct 
path for a lightning bolt to follow to 
ground and they must prevent prop- 
erty damage and personal injury as 
the bolt travels this path to ground. 

It’s important that the person or 
company that installs the lightning - 
protection system be listed by Under- 
writers Laboratories ( UL}. This 
ensures that the installation wilt 
comply with current nationally rec- 
ognized codes. 

After the system is installed, it 
should be inspected by UL‘s Light- 
ning Protection Division. For infor- 
mation on UL-listed installers and 
more information on lightning pro- 
tection, call or write to one of the fol - 
lowing UL offices : 

■ 333 Pfingsten Rd, Northbrook, IL 
60062,(312)272-8800 

m 1 285 Walt W hitman Rd .Melville. 
NY 11747, (516)271 - 6200 

■ 1 655 Scott Blvd. . Santa Clara, C A 
95050,(408)985-2400 

■ 12 Laboratory Dr u Research Tri- 
angle Park, NC 27709, (919) 549- 

MOO 

Floor Slab Leak 

I have water leaking through the con- 
crete- slab floor of my garage. What 
kind of grout or patching cement will 
atop the leak? 

RAYSVENSEN 
EUREKA. C A 



The leakage con be corrected by seal - 
ing the cracks and any open joints 
with a nonshrink hydraulic cement. 
There are several products which are 
quite effective, such os Tharo’s Wa- 
terplug, Tamm's Speed Plug , Five 
Star Waterproof Plug, and UGLFast 
Plug. These products are generally 
available at hardware stores. 

Prior to applying the cement, pre- 
pare the crachs or open joints by un- 
dercutting or square cutting. Do not 
use a V cut. Add enough water to the 
cement to get a putty consistency and 
then force it into the crock with a 
trowel or gloved hand. At floor-to - 
wall joints, form the cement into a 
cove for increased effectiveness. 

If the seepage is heavy, it could be 
the result of a high water table be- 
neath the slab. Sealing the floor 
could result in excessive hydrostatic 
pressure that might cause the stab to 
heave and crack. In this case, the best 
solution is to lower the level of the 
subsurface water by installing pe- 
rimeter drains below the slab and 
running them toasump pit where the 
water can be pumped away. 

Furnace Air Supply 

I was recently told that bringing out 
side air to the base of my gas-fired 
furnace via a 6in.-dia, duct Would re- 



duce negative pressure in the house 
caused by combustion in the furnace. 
This would help eliminate drafts and 
increase the comfort level. What is 
your opinion regarding this id e a? 

JOE BORCHARPT 
CHESTERFIELD, MO 

For a house to develop the negative 
pressure that will affect the comfort 
level, it would have to be extremely 
tight and welt sealed . If this were the 
case, then there would be little or no 
drafts in your home. Houses do need 
to breathe to some extent to prevent 
pollution of the inside air. 

Since air is needed for combustion, 
exposing outside air to the burner 
area would result in fuel savings. 

However, introducing outside air 
to the recirculating heated air via the 
return duct is not a good idea The 
cost to heat this air would be greater 
than any savings resulting from a re- 
duction of air infiltration through 
drafts. VM 



Do you have a home-matnlt nance or repair prob- , 
km? Send it to Homeowner*' CUnie, Popular Me- 
ckatucM.224 Wnt&Jth St. New York. NY 19019. 
Letters can imI be answered individually, hut pmb- 
leme ofwide interest mi U hr diMcusted tn the col- 
umn h. r more home -repair and ma i n tc no n ct 
help, get PM i Home Carr Guide, $2.45 postpaid 
Sena f vour ordcfl m} to Poptxior Mechanic#, $01 
1014, TladioCity Station, New Yark K NY 1010 1 
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Appliance Clinic 

BYSTEVE TOTH, Contributing Editor 



Frozen Dishwasher 

We have a Kenmore dishwasher 
model No. 587*720511, serial No. 
08026540073. Twice now. after leav- 
ing; the dishwasher unused for several 
weeks, the unit seemed to freeze up 
when we tried to start it. The first 
time it happened, a service technician 
fixed the problem in a few minutes. 
Can you tell us how to fix it ourselves? 

LOUIS KINNAN 

OAKDALEN, NE 

What may have happened is that the 
water in the tank evaporated, which 
caused the ceramic and carbon water 
seal to stick. This can prevent the 
motor from turning. 

To fix th is problem , first unplug 
the di sh u>as her from Us power source 
and take out the tower rack. Then, 
remove the nut that secures the spray 
arm and remove the spray arm and 
Sump cover. Underneath is the upper 
pump housing Remove the four hr 
in. securing bolts and lift the housing 
off. This will expose the upper impel- 
ler and another bolt that extends 
down to the motor shaft . Put a 
wrench on this nut and carefully try 
to turn it clockwise as if to tighten it. 
This should free the slicking seal. 

Once the shaft is rotating freely, 
check the seal by seeing if the ma- 
chine holds water. Reassemble the 
dishwasher and move the machine 
over to the sink and electrical outlet. 

Place a paper towel under the ma- 
chine in the. area p f the motor and add 
2 or 3 cups of water to the tub. Close 
the door and slide out the paper 
towel. If there is any wafer on the pa- 
per, then you'll have to install a new 
shaft seal kit. 

If there are no signs of water, slide 
the paper back under the machine 
and hook the fill and drain hoses to 
the sink faucet , but don 't turn the 
wafer on . Plug in the unit and set the 
timer to a wash cycle. Let it run for I 
or 2 minutes and then open the door 
and unplug the machine. 

Check the paper for signs of water. 
If it‘s wet , you'll need the shaft seal 
kit. This kit cart fee purchased from 
any Sears parts center and includes 
step-by-step instructions. It's part 
No. 803042 and costs about $10. 

To prevent the problem from occttr- 




F re* a ftkKkrg water real by tint removing 
the iprsy arm. tump cover and pump hous- 
ing. Then, turn Impeflef bolt dockwbe. 



ring again, pour about l gallon of 
water into the dishwasher whenever 
the machine won't be used for a long 
period of time. 

Broken Disposer 

I have a model 77 In-Sink-Erator gar- 
bage disposer that doesn’t work. It 
runs for about 10 seconds end then 
shuts off. W T hat could be wrong? 

JOHN N, PERIANSR, 
PAULSBQRO, NJ 

There could be something jammed in 
the grinding mechanism, a worn mo- 
tor bearing, or you might have an 
electrical problem inside the motor. 

First turn off the electrical power 
supply to the disposer. Insert the 
special V* -in. Allen wrench supplied 
with the unit into the lower end of the 
motor shaft. 

You should be able to candy turn 
the shaft by pushing the wrench with 
your little finger. If so, then there's a 
good chance that your problem is 
within the motor — a shorted wind- 
ing, bad connection or some other 
motor problem . 

If the shaft is hard to turn , then the 



next step is fo check the grinding 
mechanism , Move to the sink , push 
aside the rubber splash baffle , and 
look down the disposer with a flash- 
light. At the bottom of the disposer 
you'll see the shredder plate. Around 
the outside edge of the shredder plate 
is an approximtjfefy % -in. -high ring 
that has teeth on the inside. Look 
carefully between each set of teeth for 
any foreign object. If you find some- 
thing, carefully remove it with a pair 
of needle -nose pliers and recheck the 
motor shaft for free turni ng. 

If you found nothing and the motor 
shaft still binds , then there is a good 
chance that the motor has a worn 
bearing If this is the case, or you have 
on electrical problem, then the dis- 
poser will have to be removed and 
disassembled by a trained technician 
to defer mine fhe cause of the problem . 

To locate an authorised in-Sink- 
Erator service cenfer near you, dial 
the company's toll-free automated- 
service information line. The 
number is (800) 558 -5700. 

Won't Come Clean 

Our Modern Maid range model No, 
QCU-546B is supposed to have a con- 
tinuous-cleaning oven. The sides and 
the top clean okay, but the door and 
bottom won’t clean at all. What’s the 
problem? 

MARK A WILKIE 
WESTMINSTER. CO 

Your range has a continuous-clean 
finish on the sides and top oft he oven, 
but not on the doOrand bottom. These 
panels have a standard porcelain fin- 
ish which is colored fa look like the 
continuous -clean pa nets. 

The oven bottom can be removed 
for cleaning by hand and the door 
panel is easily accessible . These sur- 
faces can be cleaned with any stand- 
ard oven cleaner. Note, however, that 
oven cleaners can rum the continu- 
ous-clean finish. Make sure the 
cleaners don't come in contact with 
the top or sides and avoid getting 
oven cleaner on the door gasket. M 

If y&U iuaiAc u problem wtlh onv appliance, eena 
Vei-llt qup&iifito , with the model! and serial numhert 

Appliance Clime, Popular Mwhanurs, 224 fr pjf 
57th St. r New York, NY 10019. Sorr v, but letters 
can nor he an-Bi&tnrd individually. Problems of 
tuid* inttrt$t mtf he diwwMed cm thje mJjimji. 
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Only NRI teaches you to service all computers 
as you build your own fully IBM- 
compatible microcomputer 



With more and mo* new applications 
Ixang developed for every facet of 
business education, and personal 
computer use, the demand for trained 
computer sendee technicians surges 
forward The Department Of Labor 
ranks computer service high os its list 
of fop growth fields, with accelerated 
demand creating more than 30,000 neic 
jobs within the next 10 years, 

Tbtal systems training 

Mo computer stands alone 
it's part of a total system. And if 
you want to learn to service and r^Mir 
computers, you have to understand 
computer systems. Only NRI includes a 
powerful computer system as part of 
your training, centered arouna the new, 
fully IBM-compatible Sanyo $60 Series 
computer. 

YouH assemble the Sanyo's 
'intelligent keyboard, install the 
power supply and 5M' floppy disk 
drive, ana interface the highresohjtiori 
monitor, Boa now you also 
install a powerful 20 megabyte 
hard disk drive- today's most- 
wanted peripheral— to 
dramatically inrrejw your 
computer s data storage 
capacity while at the same time 
giving you lightning-quirk data 
access. You get more 
confidence-building, real-world 
experience as you go on to 
master programming, circuit design, 
and peripheral maintenance. 



Vow NRI Mil FyitaM 
traWngJndudmallthki: NRI EMacwhv 
L mb lod**kpn and modify clfruili - F&ur lunation digital 
tiwllkmetw with walk-you-ftwougfi kit Iruttten on audio lap* ■ EMpilil 
togpt pfdbf lor mual a* a ruination ai cwnputof cimUti ■ Sanyo £80 

“teitalhigfrnr'fcpfbM^Bt^ 3G&K,£ n -k J floppy dim 
drtvv ■ 20 mogakryt* hard disk drtw you En rfM h|*m«Dy * High 
nt&etuHm rtkonochn^m* 'mophor - 6K ROM. 2SSK FLAM • Bund had 
software Mbdkig aw MS-DOS. Wortf Si B^CiteSiBf * 

Reference manuals, sthomaikt*^ and bHa-aLred Ihkhiil 



NRM*ltpemlt 
technic^ school Ihm 
trains you on a lolai 
campulBr 
Vow'll Imlull and 
ht fb&ud, 
power supply, dish 
drive, and marcllar. 
tallowing i1«0-by4i*p 
direction*. 

part of your 
training. You even 
get some of the 
most popular software, including WordStar, 
CalcStar. GW Basic and MS DOS. 



Send for 100-page free ca (slog 

Send the coupon today (or NR I s 100- 
pagp. fuM-onlor catalog, with all the facts 
about at-home computer training. Read 
detailed descriptions of each lesson, 
each experiment you perform. See each 
piece of hands-on equipment you'li work 
with and keep. And check out N R I 
training in oilier high-tech fields such 
as Robotics, Date Communications., 

TV 'Audfo.'Video Servicing, and more. 



No experience necessary— 

NRI builds it in 

Even if you 've never had any previous 
training in cbctronics, you can succeed 
with NTRJ training. You'll start with the 
basics, then rapidly build on them to 
master such ffltlffipte as digital logic, 
microprocessor design, and computer 
memory . YouHbuDd and test advanced 
electronic circuits using the exclusive 
NRI Discovery Lab* professional digital 
multimeter, and logic probe. Use your 
computer, th^'re oil yours to keep as 



SEND COUPON TODAY FOE FREE NRI CATALOG! 



r scumts 

McGra^-Hiii CoMinulng Educalian Gontw 

5SR9 WJicaniln A¥*nui». NW, Waahiingtw’i, DC 2® IB 

<K I CHECK ON E FREE CATALOG ONLY 

□ Compute EUcDwiKt 

□ TV^VipwiA^ici Sarrong 

□ Hobohci 

□ Etaclnpnlc Music Technology 

□ ^-Baallite- fkKlrotKB 

□ Digital ekflchp™c gonnclng 






FvCiiwr cnnri*? 
■ppruvrd under Gl SUE 

D ctmck far doi iiim. 



L D« uofcc Design Tecfimibgy 

□ biduilriai Elecifonic-a 

□ OymurucittgriB BsetrcifWB 

□ Buie EltfrliLfiitt 

□ ftwkkwping and accouhIiphi 

□ Budding CoflBirudioft 
C Aulcnrgpwt S*f¥lQmo 



I I Aif Cdftdi^lpmiip, Healing A FWripfrratTOrt 
T.\ &r^ll frtg-'ie Ffeoa - 
D Etertridw 

El J-Ofkartilltafl A i3*artklleS«urtly 
G Travel Careen 

L I TefflphiJftfc SfeMIIIQ 
□ Paraiflaii 



hir* fnaui prnn 
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YOU CAN MAKE UP TO 



One Million Dollars 
in 9 Months 
Guaranteed! 



Df&r Friend, 

I made Ottf (ttjlhuft dollars in 9 months. Vfu may 
do Reiter! 

My name is John Wright . Nor Loo long ago 3 was- flat 
broke. I v.-Jt' S, 1 ! ,tflO iji dcbi The hank repos-ssHd mv 
du hrabjw I LOuldn'? k«p up with l he payment. And 
one day Ehr landlord t^z me an evidion notice because 
E hadn 1 paid the rent for IhTee months we had to 
move oui Mv family and I Slaved! ai my onu-un' s place 
tor the nas oJ that month before t caun P4J»«f to 
anoiher qdftiMnt. That was very embarrassing. 

Thing* have changed no*. J own four homes in 
Southern California- The one I'm living ip how k 
Beverly Hills it »orlh more ihan orve miSIron dolLart. 3 
own several car^. among them a brand Mercedes 
md a brand nr* Cadillac Righl now, | have ■ 
million dollar tine of credit wiflh she banks and have cei- 
Eiltcue* of deposit nc SEtift.OOO wh m my "hank in 
Beverly H0fcs. 

Best of all I have lime eo have fun. To be me To do 
whai 3 want. I work about 4 hours a dav. the rest oF Ihe 
d*y p t do ihings shai pleitf* me. S^me days J go swiram- 
mi and ttLlrng ■ dmopii^. Other dayi, 1 play fiKqufl- 
ball or tennis. Sometimes, frankly, I just lie out under 
the sun with a good book. I love i® lake long vacations 
3 jutt soi back irotti a two week vacation From — Maui, 
Hawaii 

I'm n pI really trying lo impress you with my wfcihh 
All I’m trying to do here is to prove lo vou thal if it 
wasn'l because of chat money 1 secrei I was lucky enough 
to find LhaL day, I still would have been poor or may be 
even bankrupt. Ii was only through rhis amazing monev 
secret thJU 3 vTKild pull myrtlf 09E of drtti and become 
wealthy. Who knowi what would have happened SO my 
family and me 

Knowing about Ibts secrel changed! my life complete- 
ly. Ft brought ole wealth, happiness. and most 
imporlajGl of ail — peace oF mind This secrel will 
change your life, iooI Ie will give you everything you 
need and will wive all your money problems. Of Chin# 
you don't hive io sake my word for it. You can Cry is Tor 
yourself. To see that you try this secret I'm willing to 

£ ve you SMOG in cm h. (I'm giving my address be ihe 

Utom Of Elm pagr.l I figure. if I ijwrd S20.UO , I get 

ymir mention. And you will prove u in yourself i ni =. 
amajing money secret will work fur you. E&cd 
Why. you may ttvk. am I willing to dmre [hi* iccrel 
with you? To make money 3 Hirdly Tirsl, 1 already 
have all She money and possessions I’ll ever need. 
Second, my secret does not involve any son of compel i- 
liofi whatsoever. Third, nminng is no ice satisfying io me 
ihan sharing my cnly whh thOM who rail I t a 
golden opportunity and peel on it quickly. 

This secret is incredibly simple Anyone can use it 
You can get started wilh practically no money at all and 
the risk is aimosi rera. You don't need special (raining 
or even a high school education. Is dofsn’i mancr how 
young or otdyou are and sc wib work for you at home or 
even whilt you are pn t-fclTkm- 

E.et tiw tell you -more about this fascinating money 
miking secret; 

With this secret the money can roll in fast. In some 
cases you may he able to rath lit literally pvtfaijghE. IF 
ytiu Follow simple instructions you fan gel started in 
a single artemoon and d is possible Ip have spendable 
money in your hands the very neat morning. Tn Fact, IbLs 

C 5i mighr he the fasr«t fffpt way ro make mcmcy Thai 
.t evfr betn tttve n t«l1 

Thn is a very safe w^ay to gel catra cash. It is practical- 
ly risk. free. It Ls nol ■ dangerous gamble. Everything 
you do has alfeadv been tested and you can get started 
few lea money than imsst people spend for • night on 

the Lowit. 

fW of the nicest things about this whole kleia is that 
you can da it at home in your spare lime. You don't 
need equrpmenl or an oFfice. 3i doesn't maLter *herc 
you live either. You enn use Ehis secter io make mcmey Lf 
you live in a big dty of OP Ji farm or anwhtre ip fc?, 
tween. A husband and wife Itam fidm New York used 
my levret, wytked at home in 1 heir spare time, and 
made $45,000 in omyrar. 

This secret is vimpie ll would be hard io make a 
misl-nkr iTvou Lried. You don't need a cotlege degree nr 
even ■ high school ediucaEinn. All you need Ls a licrtt 
common sense and Ehe ability to follow simple, easy, 
step-by-rt-ep insiriKCkons 1 personally know b man Trom 
New England who used Lbis secret and made %1 million 
m jjiir J jirara. 

Ypu an mw Ihn secret to make money no matter how 
old Of how young you may be There is no physical 
labor involved and everything is sc easy je can be done 



Herc\ what newspapers and magativirs 
are saying about this kntrtdlblr secret: 
The ^nhinfiUm Tlme^: 

Thf Rnodlo Riches is pa^ed with jpldth lip*. 
Los Argeks Herald Examiner 
We've all gm io scan scMnewhere Tfte ffo r wf 
Road to Rtrhr ! it Eh* fiisi siep in ihe rigbL direerton! 

NilHvnal } samrrver; 

John Wright Iihs an encellenc guide for achw«ni 
wealih m ycitir spare time. 
iTwome yppitriuaiE^ 

The Rayat Rood to Riches is an invaluable guide fo? 
finding success in youT own bitck vard 

News Tribune: 

Wright'S malfTui h # MUST f^r anyone who con- 
templates making it ll 3 n independent 
eriT reprencur . 

Success" 

Inti rii Wrighr believes in success, pure and Mmpk- 
Mofip MjLing OppurrutdtlnL 
Jplin Wright ha* i\ r are gifl fot htlrung |sconl« with 
no apericnce make lots of money, He % made many 
penple wealchy. 

Hollywood Trade Press 

We have never heard of an advert iser offering Lo 
pv rendns 1^1 rp lry its program. Wright’s will- 
ingness to do iTiis convince Ul [Hat U* maney «cth 
must really w®rk- 
Calif r-mifl PolltirRl Week; 

. The poliEies of high Finance made easy. 

HodyniKHl t.lilirn >r*s: 

He does more ihan give general ideas. He gis-es peo- 
ple a deiaikd A to Z plan iq make hig money. 

I hr Dwn Sun: 

W'righY j Royei Rood to Riches lives up to its title in 
oFFering an uncomplicated puh to financial success. 



whelhet yoy'rt a leftugev or » years old. L know one 
wnman who li over AS aiu . 1 u mai tire ult ihe mOfiey ihe 
nretff wnh ibLs seoti. 

When you use this secret to make money you never 
have eo Er> eo convince anybody of ansihing. This has 
nothing id do with door-LO-dooi selling, Telephone 
^IkiiatiO*. reil esisEtflc anything tlw Ebat involves pet- 
wnal coni net 

Everything about th^ ideii is ptTftvtiy le^kl 
honeai. You wilt be proud or whal you are doing and 
jhcib will be providijig a very valuable ifrvtce. 

It will only take you 1*0 houci io learn how ro ut* 
this secrel. Afler I hat everything n aimosi giaEtrfnatK. 
AFter you gel -started you can probably do everything 
that is necessary in three hours per week* 

PROOF 

I know you are skeptical. That simply shows your 
good bnune** v-n*. Wdl, here is proof From people 
who have put this amazing secret in 10 use and tmve got- 
ten all the money they ever desired. Their LnitiaJs have 
been used in order (o protect cheii- privacy, bui 1 have 
full Information and 1 be actual proof of the b luecesi in 
my files. 

'Mart Mnrei Than I her Dnumd' 

" AIN rtn My — youf plan h XWf-* [n Luke I wwks, ! 
Look, in crer Si 00,<XK> More mcmey than f ewtr dreftmed 
□f making. At Ihis rale, E honestly believe. 1 can make 

■*“ 4 mffl ™ doLkJS P" ’“"A. F„ P™*™, R.t. 
'S 9 .S 00 In 14 Maun! ' 

"3 didn't believe it when you said the secret could 
produce money the neti Mvjr^r^. Boy. was t «rong r 
and you were 'righE! 1 puftfL&sfd ycof Rdyoi Rwrf tc 
Riches. On The bawi of Vout advia, S? p g(Xl poured in, in 
less than 34 h dots' John, your secret is incredible!" 

J. K.. Laguna Hills, CA 
-Made £13,000 In 2 Month* Al 22 p 

tm \ was able m earn over SIS, 000 wirh your plan — in 
jUSL the pa-iL ewx? nicmth^. As a 22. year old .girl, E never 
thought i hat E F d ever be able io make mu^h money. 
k f«E n\ Tve heeri Able to dy. I really do wbh ec* thank 
yOD, with id illy b«ri. lF 

Ms- £■ L. A fljetet, Ca 

"Made $11* .000 In J Months’ 

"'For years, I passed up all Ihe plans that promised to 
make me rich. Probably I am lucky E did — bur I am 
even m^re lucky e hai 3 took the (ime io send foe yew 



maienaJ. Le changed my whole life- Thanks eo you h 3 
made illfvlfcM io ^ mnnshs." 

S. W„ Phmfleld. IN 

■Made $203,000 In I M.mibpf 

"I never believied IhowsuCrrtA tHiriei. - ■ never believ- 
ed I would be one of them using your leehniques, in 
just S rfiOttlh*. I made over $203,0®. . made ovft 
520,000 more in Ehe im 22 da yil Noe jual well prepared, 
bur simple, easy, fast John, thank YOU for your 

W m ™-'“ C. M.. L» Angela CA 

SSffl>,«n In Six Monlln' 

- 'E'en amaied at my succ«s r By u^mg yflur Mem I 
made $5(50.000 in w* months.. That's more than Iwenly 
limn whaL l‘ve made in any s-ngle yew before! 1 Tve 
never made so much money in such *horE EUbf with 
minimum effort My whole life I »as wailing for I his 
amaring miracle! Thank you, John Wright " 

R. 5., Mckan, YA 

As you can tell by now | hflvs come ILCfW torperlLing 
prerly pood. 1 believe 1 hare diKr?vcT«l ihe vweeieit HttH 
money-making sec re i you could ever imn-gme- 
fCffnrtmber juarancee it. 

Mon of Ihe (iEqe. ii takes big money to make money. 
This is ap esttpikm. With thb seergi you 0*n Mur? m 
your spare time with atmosl nothirg.. bill «.->[ cpeit«. you 
don'1 nave to slait small or stay small. You can go as 
fast and as Far as you with The size of your proms is 
Eoialty up to you. I can'L guaramee how much you will 
make wirh ifus secrei but Tcan tcU yem this — so fat this 
amuijiH; maib?y preidueirtB ieCret m^kei Lhe prtifin frtSm 
most other id*^ look like peanuts! 

Now at last. I've completely espltihed this 
feniarkahkc seerri Ln a special money making plan. 3 call 
Tt “"The Royal Road to Richer". Sonw call n a miracle. 
You'll probably call it "The Secrel of Riches”. You will 
learu everything you need lo know step-by-step. So you 
lw? can pin ihev iimojirtg uwney making secrei io work 
For you and make ill lhe money you n«d 

To proi'e this secTrt will wire all your money pro- 
blems. don't send me wny money, instead postdate your 
check fflF I momh ajsd a h*if from today I guarantee 
not to deposit it Fof 4J I won't ca^v y&ur check for 
4* dm-y befort | know fo* %utt thaL you ate cpmpleidy 
saiisfied with my material- 

S 20.00 FREE! 

There u no way you can lose. You either solve all 
your money pfphl*Fm wiih thii secret (in just 30 div»3 or 
you pel ypur money back plus 120.® m cosh TREE! 

Oq you realitt what ihn means? You can pui my iim- 
pLe secrel into um He able So solve all your money pro- 
blems. And iF for my reason whatsoever you are not 
I i'll 15 Vi satis ried after using She secret For 30 days, you 
may reiurn my material And then I wilt not only return 
V^ur ni igi util UNCASHED CHECK, but 1 will abo 
scisd you an frtrp S2Q.QQ rtihitn- chrck jum for giving 
the rectet *n honesi try itcmdln* toihe simple inAteuc- 
lIotu. 

i GUARANTEE ITI WWl «y uiicwidiilffliil nuna 

tee, there h atHohilrty NO RISIt ON YOUR PART. 

Te> order, simply wuite your name and addfttl Oil a 
piece oF paper. Enclose youi posldaled check or motley 
order Tor 512.95 and send ii to: 

JOHN WRIGHT 

Dapt. 678 

im OcMfl Pifk Blvd. 

Suit* 3045 

Sam Moulctp CA 90405 

Bui Ehe supply of my material u limited. So send in 
your order now while tne supply lasts 

I f you wbh lo cfwTge it Eo yoUf Via « MairtfCard — 
be sure Eo include your account number and e^pitiSlOtt 
date. That's all there Ls to it. E'il send you my material 
righi away by return mail, along with our uneoudilionaJ 
guarantee. 



SWORN CTATEMENT; 

'"As Mr. John Wright's aocauutanE. 3 certify lhaC 
his a Mels exceed emic madlon dollars." 

Mark Davii 



C19SS JOHN WRIGHT 



PM EDITORIAL HOTLINES 

A new service exclusively for readers of Popular Mechanics. Just pick up the phone and call our editors. 



We recenl ly installed special phone numbers ( listed below) lor ai i out 
fldiiors You can use ifte&e special Hqi lines to call and lalk to us di 
mctiy No secrelsri-es. Na intermediaries. Jus! us, answering out 
awn special PM Hotline phone and talking 10 you. 

It's a new service from the Popular Mechanics Edilonal Staff to 
you, the PM reader. However, there are some rules which we ask 
you to follow in using the PM Hotlines 

1. Please call only between 3 p.m, end: 5p.m. Eastern lime, on 
Wednesdays only. 

2. Please keep your cans as shod as possible. Remember, other 
readers are trying to gel through 

3. You 'I I have to pay for the cost of the call No collect cells, please . 

4. Before c ailing , check the list of editors and their special editorial 
areas. Please call Ihe mosl appropriate editor We won't be able to 
switch you if you don't reach Ihe correct editor. 

5. There will be certain limes when an editor is out of ihe office. 



During ihose times, ihe phone will ring, but will not be answered 
Please call another editor or try again the following week 

6, if ihe line Is busy, please try again. 

7, Please don't expect our editors to answer complex lechoical 
questions over ihe phone. Remember, we won't have time to look up 
information in books or other reference sources while you wait 

6, Remember, we have a Reader I nlormalion Bureau lhae Is oper- 
ational rive days a week dunng regular business hours. Our Reader 
Service Bureau number is (212) 649-31 27. Please call our Reader 
Service Bureau, not our editors, for information on back issues, re- 
prints at articles, subscuplion inquiries, plans offers, etc. ill will save 
us all time. 

Other than Ihe above guidelines, Ihere are no rules. Call us about 
anything— what you like in Popular Mechanics, whal you don't like, 
article suggesirpns, eic. In laci, we d like you to call and |ust say hello. 
We look forward to hearing from you. — Jos Oldham 



HOTLINE PHONE NUMBERS 



HOME A SHOP 


Steven WJM»n, editor 
JwTrw M 
Tom Kfenek 

fbuikfing, riomereiTMXlelpng. 
shop design, tools, 
furniture making andd* jfgnj 


(2 1 2] 265-7539 
<213} 2*5-7570 
(21 2| 2*5-7572 


ELECTRONICS/PHOTOGRAPHY 




Stephen Sooth, editor 

SCIENCE/TECHNOLOGY/AEROSPACE 


(2 1 2J 265 -7 50 1 


Tim Cole, editor 


(2 T 2)265*7740 



AUTOMOTIVE 



Tony Swin r editor 


|212|265«7526 


[newtari, moiurspartsj 




Mlfce Alien 


(2(2)265-7536 


[iBcfankal and design) 




Mwf Sciiulti 


(21 2f 265-7537 


[care and mainieninKj 




BO ATIN&OUTDOO RS 




Joe Sfeorupjt, editor 
GENERAL 


(212|265 759^ 



Joe Oldham, editor-in-chief ^12^26^7503 

Bill Hartford managing editor (212)265-75 13 





I SAVED MY TRUCK 
WITH MY BARE HANDS 

From pulling stumps to stretching Ponces, or just getting your vehicle unstuck. Whatever Ihe |ab. a 
Warn winch will give you the power you need to get it done Single- 
handedly Because with any winch rated at 4,000 lbs or mere, you'll 
also pel a 12-fl. remote control (or simple, convenient, one-hand 
operation. So give yourself a helping hand With a Warn winch. 

•10 Warn winches to choose from, with single-line pull ratings Irom 
1500 to 12.000 lbs 

•The perfect alternative to optional four-wheel -drive on most vehicles — 31 a tract mn 
•Warn mourning kits are available lor virtually every pick-up and 4WD vehicle on — or off — Ihe road 
•Most models rated al 4.000 lbs or more also include hawse fairlead. free-wheeling clutch 
and battery cables. 



Available by rfirecl mail. MXeOOfllb wmth. PN 20910. &633.23+S&H. Send to Warn Industries. 

13270 SI Pheasani Ct . Milwraukie, 0B 07222 (Prices subject to change without notice.) for information 
on other Warn products — like the locKable, hard-construction Aa recover fM trucked cover. Call 

1-800-Z25 5965. 






FEL-PRO 

Blue stripe’ valve 
Cover Caskets 

The Difference 



Off brand and bargain 
valve cover gamers can 
deteriorate In 35 little as 
J5D0 miles leading to 
lost oil ann possible engine 
damage so me monev 
¥□□ mi grit save buying an 
off -brand gasket now could 
cost vou 3 bundle Fatei: 

it cakes no extra time to 
install' FEL-PRO quality SO 
do it once and do it right! 
Look for the 0iue Stripe on 
me gasket don t accept 
an imitation 



FeTl-FRO Blue Stripe 
Vplve Cpver C-asktt 
After 1500 Miles 



jjin Off Br^na varve 
[asJcei a f Ext 3500 Mil^s 



FEL-PRO Blue Stnpe 

Valve cover caskets 

• Made wiffi fllgh-quallrv 

m-a-fe^als far a better wa i 

* Free trf words [how ttiat 
allow oil leakage 

■ E3r«i|fiittl«KiblNtv. won t 
orcafc m namlling 



t-tL-P^O incarpcfjitpd 

JlStlN Mtqorrfiictfflyct 
KwHOTLlfrirt uv py-«SH 
5fc:fcif pm incm- WQ7C 



ArtrliT^L 



KittL 



174 



P lb Northern 



U L. Your Handyman Headqudf lets 
ORDER TOLL FREE 

1 -600533-5545 in MS*I?S94 fl^tg 

tiPV JT77IW7 



Goc? TJw* rp JT.-Ti 



Sarrol Stove Kil 

W* kil DpnvHla any 

55 ar 30 gdien dium -jrvfl ip- 
rUuJod nln .ti nnnncal wend 
burning hewer niife, 1 

trior. T Att hern ■ 154J54 




mS 19.99 

Sand tof jmr 

FREE 

EMtstHJhT To©!*, p*rl! 

A Equlpnwit Cautogr 

Save 

20 to 50% 

Famous 
Name Brands! 

! 5 er?tf tot your FREE rj^-Pagt? Disraunf 

i 
i 
i 

| Narrtp „ 



Address - 
City _ 

S4atB __ 



-Zip.. 



| Marl hem. K my " 7700 ? P 
; P.Q Box 1213 Burnsville, IwIN 55337-0219 



t Northern 



Ydu* Handyman H*fl(3t|.ijarTer& 



Key *77007 



MANUFACTURER 

NEEDS 

DISTRICT DEALERS 








DUE DF THE HCIIEST ITEMS IN THE 
HOUSING MARKET TODAY 



vauiiMtim 

<V:Hta Vm* twv nom yi ™ niff®: 
- w«i Qjk Hqn RlirnVKL 
n«n it 



UHLIM|T1B IfJCQmI eOTlMTrAL 
HO IUMCHIH IKK 



IN- .; 

NAME 

ADDRESS 

PHONE 



t 



WM Lumber Lane 

_ K-flfinaDGUS, HC 20 O&T 

CALL MR, BUSH TODAY 
800-255-8989 EXT. 3400 

* i P* uMIM 1 1 i ii i p4 i ri ill. 



TOMORROW S CAR TODAY 

iC utitihurii front paatHIJ) 

model and then traced onto 5 heetmet- 
al Cut out and welded together, the 
finished design is substituted for its 
eiay twin. Weld marks are ground 
down to smoothness, with minor im- 
perfections handled by body filler. 

Tall feathers 

To fabricate the rear wing, the piece 
is first constructed out of cardboard 
sections that are taped together. Fi- 
berglass is then laid up around the 
cart! hoard, which is removed once the 
glass sets up. Additional fiberglass 
mats, applied a layer at a time, create 
the final shape. Then comes the grind- 
ing, sanding, filling and painting. 

The finished car looks so correct 
that it T s impossible to detect the ex- 
tensive body buildup and prep work 
that went into the project. The sail 
panels, for example, are not just stuck 
on the existing body; The noof had to 
be raised nearly an inch at the rear to 
accommodate the fast back addition. 
Because of the intensive heat gener- 
ated by welding in the roof area, most 
of the car's interior anf bill of its glass 
had to be removed beforehand. Ex- 
cept for the front windshield, we 
treated all the stock windows to a 
transparent black tint. 

Notice how the rear spoiler flows 
cleanly into the rear quarter panels. 
To get the right look, the rear quar- 
ters had to be ex tended upward about 
5 in. using square steel tubing. Then 
the C-pillar area had to be extended 
away from the car by welding in box- 
steel spacer sections. The area had to 
be sculpted in with metal and body 
filler to get the clearance necessary- to 
open the trunk lid without smashing it 
into the sail panels. Even so, stoppers 
were installed to prevent the t runk lid 
from opening more than BO percent of 
its original travel- All this required 
extensive sculpture work around the 
C-pillar, side and rear windows. 

Red — and hot 

Changing the car's color from its orig- 
inal gray to Ferrari red also took some 
doing. Body sections that were modi- 
fied had to be taken down to the bare 
metal, while the rest of the body re- 
quired sealing with a special primer. 
The new- skin was cured in a special 
one-million-BTU downdraft oven 
that changes the air in the spray ev- 
ery 12 seconds to eliminate dust. 

After all this esoteric cobbling, we 
finally had to come back to Earth. The 
final touch is American Racing Equip- 
ment's 15 x 6,5 Fro model wheels, 
wrapped with Goodyear GT+4 rub- 
ber. A head turner for sure, and a 
preview- of things to come. M 
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HOW TO DRILL A 2-INCH WELL 



AND HAVE 




ALL THE PURE, 



M 



FRESH WATER 
YOU'LL EVER NEED 

You may be astonished to know 
how much water a well this 
size can produce -- 300 to 
400 gallons PER HOUR. 

That's a lot of water f Most U.S, 
families use less than 400 gallons 
of water PER DAY. 



A 2" well can provide all the water 
you need 365 days a year for your 
kitchen, your laundry, and your bathrooms, 
PLUS enough water to keep your lawn and 
garden lush and green all summer. 



THIS IS 
THE ACTUAL 

OF A 



You can drill a 2" water well nearly anywhere with a low-cost, easy- 
to-use HYDRA-DRILL. It has been tested and proved in all 50 states 
and around the world by drilling more than 100,000 wells up to 200 
feet deep. 



NO WATER BILLS 1 Water from your own well is practically FREE. It 
costs only a few cents per hour to operate an electric pump, so you 
don't have to worry about the cost... 



NO MATTER HOW MUCH WATER YOU USE! 



Want to know more about how to 
drill your own 2" water well? We'll 
be glad to send you FREE 
INFORMATION without obligation. 

Call or write today. 

DeepRock, Inc. 

Opelika, Ala. 36801 
CaU ToU-Free 

1 -800-DEEPROCK 

( 1 - 800 - 333 - 7782 ) 

(Ask (or Operator 7067) 

Abo available: A 21 -minute step- by -stop demonstration 
of drilling 2" water wells. Color video tape for $7 ppd. 



i n 











HeepRock 

7887 Anderson Road 
Opelika. Alabama 36883-0001 



□ Send the FREE INFORMATION 
PACKAGE by First Class Mail 

□ I've enclosed *7 Please send me 
the color video tape 



HNf 




FBWT HAXZ 



ADCTES5 



OTY/5TATMP 



FHOKI 



e \m 






dWEM-Mki 







IMew Video 
*14.95 

Now Available!! 



IDpT^lM. With 1 1 ■!! ' I I I' l Pi I i *f T-lj-- * *%■ J 



FIHEPIFAP I NT E H NATIONAL, INC 

Call Today Toll Free 
1-800-388-5671 

In MinntKDta Call 



1 -t* B^u 




START YOUR OWN SHOP 



Cmplril HioaCOHrtl, clfitrlf WHfc- 
toil, with Rhotfik jnd dikf r^nvi . £f 
irvlhlni roil b*H tb hit* 
wlwn 1o nil HfeatiuU mvt«rlal*L 
1b lift whllt mu I*ii4i trc 
M0"1US) WSA flb*r Writ* 
hibtWIi |tin-*di*n Jlf^i 

mffl wflwstf r H/Buwrrtws 

1 15 BKtrhireh CwS.SE. 

Calvary, Canada TZCDBB 
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RISLONE 



ENGINE 



TREATMENT 



rnmnw 



^T 



il 



EH * 



I ! ■ K| 






V |Z| 



L',UP 



ill 



For BETTER ENGINE PROTECTION 
and IMPROVED PERFORMANCE 



HISLONE and RISLONE CONCENTRATE keep 
internal engine parts clean and free of the 
power-robbing deposits of varnish, gum 
and sludge. 

ADD ANYTIME... 15 02 . Rislone Concentrate 
is especially designed for adding 
between oil Changes, 



At OIL CHANGE TIME ..or 
when you're down $ quart 
use Rislone in the big 
quart can. 



Send a stamped, 
set! -Addressed 
pnvftiope for your 
Iron Luba Trps 
booklet 



THE SHALER COMPANY 

DEPT. PI OS* P.Q Box 471 * WAUPUN, Wl 53963 
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Take The Bull Dog 
Along for the Ride 



The B-uliDog Maximum Control Stabilizing 
System It's (ha pricMcal handling lys-tam tor 
pickupi and flpOftb utility vehicles that's as sasy 
tp Install as replacing a eel of shucks 

Enr Try to Knock ■ MOot 00 It* f wt? 

The r>ew &uiiOog eyetem give a you* rohlcle 
the same Sure-looicd stability and low corner of 
gravity feeling IhaC bulldoge ere Corn with. Surer 
handling y ndfl r |il condltiehB,. pllil ttw 
elimination of sway end noa&diva am bred In as 
pen of the deeigo. 

We’rt combi nod a high technology shock 
absorber design with the sell -adjusting abllilin 
Of computer matched helical wound away bare lo 
deliver a ride in*t is both comfod*t>ie and 
controlled at (he seme time. 

Wilh this hind Of control,, you're ready lo 
pounce on HJiy teJTaln, on or orf road- To ImltsSe 
this conlrai and atUMiily, you'd need heavy duty 
away bare, higher rated springs, and premium 
qualify Shocks - but It would CPSl mgra Itian 



twice the price . . . and you hi 1 11 wouldn't gel the 
BulfDog ridel 

Ones you've taken a rVda with ihe Bulldog 
■long. you'lE understand whal handlrng is all 
about. Mol a lift kit or overload shocks, Sul I Dog 
systems are now avaNade for you j pickup or 
a pons- utility vehicle far just 5^99. ^5-, shipping 
included, eng feilurc a lifeline wartgfily, 

LJMrTFD TIME OFFER 

■Gil a BullDog Slain ng SlahPluaf Tor Juai 325. DO wllh 
iritwn purer*** Feature* unlqtw halum ioCamar 
technology For Improving Hairing contra! Regularly 
priced It (WW 



G4UW! FACTO* Y OIRECTAW i 
Wirmn vrdmrrnQ inc/udt MJUdff naif, mod*! ihO /«/ 
UtQ. wga. *Mt Man ay 1 Mtrt *p*#d QWtivWry PmfMOfTMi 
cheeAi ftquit* 3 mMi re ci&mt pm ha/tA. CA rH-i/denJ.p 
jhl**J» KM fl W % lift! tMM. 



^Bui 

fio 
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MAXIMUM CONTROL 
STABJLIZJNG SYSTEM 



4 WAY SUSPENSION PRODUCTS * 5760 CNjsapaaka Court ■ Sin Diego. CA 92123 * 619 / 565- *929 
500/527-4929 (□utaifl* CftNFOrfiliJ 900 / 443-8785 (ihAld« Gvtffomlti 



Diirer^qtr/riWi {frvtfEti 



© IBM 4 W*y Syspehii^i 




r LrnLE-KHDm iEClIT IflEiUll 

[ Aelomo^li*. Tnicki, Bpala, jL* 

■ tfam. PumKftir*. AppdpncM, ‘ 

J Itirioi and TVi, .. .Thauundi bI 

■ Qlhar Item Mmltmd In Mtffidlfcr 

■ HmUml Buy dhrl cheep (Of y«If | 

I pur u» CUT R ■ iill mt BIG *± 

j PflQFITS' ™ 

wmmm inwokmatiomi 



GOVERNMENT 
SEIZED PflOPfflTV 



i BUILD YOUR OWN 
ROCKET MOTORS! 

II *40 POUNDS THRUST? 

“ * FIFTY CENTS EACH 

* BUHfl A DOZEN IN AN EVENING 

iM Yrm ^ ■* ™« 1 ) UH i Had 1 

", 'j WMBfl vm l fl n 4Mff \i mm Wm TPU DHI 

™ ku| rUAUiF He iwvuuikfllM rirt*i 

Sentf 12.00 Lo 

Ok, PMI5 m TTUiLni CfflPOMTB* 

1 1 K I Lr h, I n | Bl., Hdcrra Villif. Cllll 52111-9171 




Dty 

5 W 3 e Zap. 

iPiu»iwr 



DIRECT CLOCKS 
\MD FURNITURE 

Oo- It -Yourself 
Kits or Assembled 
and Finished 

• Grandluttier Clocks. 
Mantel end Well OdSM 

■ Cabinets, Cheslfl. Tpbl** 
Chairs Desks and mare 1 

■ Solid 3/4- Hi.ick Wfimul, 
Chewy, pr Oak 

* HeitlMm OirilHIy 

■ S-piici Weti Gorman 

Movements end D USH 

a Money Guaraniee 



emperor; 

CUOCK U)>II‘\M 

WOfifl’l Ur-j’S-sl Minunclurir GfQrWMfl ether Clock Kila 
□up! EmpaTQT lnftji.irju Park 

^uTispe. Alabama 36532 * PiKwie i- 205 - 920-2316 

Ur ii'li^nhiri m 

r tv, n vrpurH*j Hih Gr.-^i#tl Chratai i; * Furnui 






BE A PROFESSIONAL 

LOCKSMITH 

Earn money in your 
spare ttme or even 
run your own 
locksmith shop! 

TViln i! h^m-r with the rmgi- 
rial Uhfkimithihf IniEllul^.ln 
u kin 1 ^ as tiitionihi' ytni tan 
lak# care oF the dantand Ln 
your ccKimunJly for profit 
sicnal leckunilhi. 

Eaim wMk kPKTnlng. hwl 
In i dew weeks, you It Ilave 
rfie know-how lo make mem- 
ey dhinglfig Iwki. miking keys, nmplt initallniota 

1 -torn by dglnjg 

Lockimithing lmlLfijiti> leUrd indfl roven md hod 
mekes it easy for you to team Etch IcmpA li Bulky 
ilFuitmlcd and you work with pfofeiuoAil lock arid 
mitenali sent (o yqu with the ZWtf* eveflfcndro 
trk key machine . . equipment the! you Will t>r using 
In your own Fockimilh shop. 

Cmmh In on Ihe growing need for locJutnlthi 
You'll Find Jockinultving work all around you. And, 
with yoyr Dip-lo-rn* SI a skilled Muler Locksmllh, 
you'U atiri cashing In on your money making aktlSi. 
Grl (he fuelling profit feet* by null .. 
mac will ever call, MeU: the coupon today. 
if UMmm q mbshc. wrum 

LOCKSM (THING INSTITUTE 

IMC C*«t4 in Drlvri. Unl< F«Hi N J 07424 

LOCKSMJTHIMd INTTTTl/Tt ” "SfiSS™ ^ 

1 MO L>ii™ Dnwr. Lime fm. NJ $ 7 W D nx ng-i w 

please rush cA£ 6 Ffl arochu fif 

D LOCKUHTHINd 

OTMIB CABiaa COurai AV/ULAHl 

r I .'phrliiPi r D IniUI III! r J CnfiHttUuri 

L L^ii/hTrnaUVlhH □ luivrw OMfn □ f>*llmp 

r f nkn TV r^cinmmiD FuntUmnnil □ AuhjHiuiiw 
FJrt-h-uIiKu Mivh^n 

i " Em^ihf ~ h*tW ( HT □ PKAllKWriC 4 

*Afrh*mc+ AUrm SrilefMi Grf*f it Wvwt 

£1 A.ri^rlili -m i -Hirlrir j -i«! 1 .n fc+ri-i-i 
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More wa . Less 







UMORE EFFECTIVE By 

duplicating the motion of 
cross country skiing, I he 
world's best exercise, 
NordicTrack provides the 
ideal aerobic workoul, 
UMORE COMPLETE 

Unlike bikes and 
sit down 
exercisers, 

NordicTrack 
exercises all 
the body's 
major muscles 
for a total 
body workout. 

umore 

CALORIES 
BURNED In 

tests at a major uni- 
versity, NordicTrack 
burned more calories 
than an exercise bike and 
a rowing machine,* 

UMORE CONVENIENT 

With NordicTrack, you can 
exercise sn the comfort of your 
home. NordicTrack easily 
folds, requiring storage space 
of onlv 17^x23'. 

5cte?ihlrc trt-1 multi included in 
NordifTrict. b-rcvihurr 



^ordicfrack 

THE BEST WAY TO FITNESS 



ACMLCOMIWV 



C LWSNbtdrfnci 



Silt Xocti , 
OV^c I 

SifSYF Mn^Kfit I 



I LESS TIME Because 
NordicTrack is so efficient, 
you bum more calories and 
get a better aerobic workout 
in less time- 

UNO DIETING Mo 

other exercise 
machine bums 
more calories 
ihan — ’■ 

. . .So you 
lose weigh* 
faster with- 
out dieting, 

UNO 
IMPACT 

Running and 
some aerobic 
workouts can 
cause painful and 
potentially harmful 
farring. A 
NordicTrack workout 
is completely jarless. 

UNO SKIING EXPERI- 
ENCE REQUIRED Even if 

you've never skied, in a few 
minutes you 1 !! be n track mg 11 
your way to better health- 

CdlToJJ Free Or Write: 

1 - 800 - 328-5888 

bMiiwnblMHU-fiiS JnCuudiHDN^W 

HI Jcmallun Blvd N., Giufci, MN 55313 

□ FLeim Knd Lite hiuchurt 

□ AlHfimvidHUp* "vri'Sr BEM 

Ninw. 

StrrH 

Q^_ 



-Stab 

I — 



> 27&H 






$10,000,000,000 

Found Money 

Ten billion dollars still unclaimed 
from Government. Claim your sub- 
stantial share. For free information 
phone 1-21 6-45 3-3000 e*t. L9101 




BASEMENT 

FLUSHES IP Tu Smr of 

No Dining Up Fl«n 
ini tail II Yaiitwlf - 




Si 



3O%-0O% 



218-739-5231 
SKY VISION |NC* 

EM, COLLEGE w 
FERGUS FALfc.3 MSI. 1 



OR UPDATE YOURSELF 





THIS IS A CLEAR 
OPPORTUNITY. 

With a Novus wind- 
shield repair franchise, 
your opportunities are 
unlimited. 

Because as a Novus 
franchisee, you can easily 
repair broken and cracked 
windshields to like new 
condition. 

The fact is, wind- 
shield repair is a profitable 
new growth industry. With 
expansion opportunities. 
Unlimited earnings poten- 
tial. And the investment 
is modest. 

R>r more informa- 
tion on the world leader 
in windshield repair, call 
1-800-328-1117 In MN 
call collect (612) 944- 
8000. Or write: Novus, 
10425 Hampshire S. T 
Department PM- 108, 
Mpls. t MN 55438. 

novus 
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CIE MAKES THE WORLD 
OF ELECTRONICS YOURS. 



can even earn your Associate in 
Applied Science Degree in Elec- 
tronics Engineering Technology. Of 
course, you set your own pace, and, 
if you ever have questions or 
problems, our instructors are only 
a toll-free phone call away. 




e first step 
yours. 



To find out more, mail in the 
coupon bdaw. Or, if you prefer, 
call toll-free t-800-321-2155 
(in Ohio, 1-800-523-9109). 

Well send you a copy of CIEs 
school catalog and a complete 
package of enrollment information . 
For your convenience, well cry to 
have a representative contact you 
to answer your questions. 



Today’s world is the world of elec- 
tronics. But to be a part of it, you 
need the right kind of training, the 
kind you get from CIE. the kind that 
can take you to a fast growing career 
in business, medicine, science, 
government, aerospace, 
communications, and more. 

S pecialized 
training. 

You learn best from a specialist, 
and that’s CIE Vfe'ne the leader 
in teaching electronics through 
independent study, we teach only 
electronics and we've been doing 
it for over 50 years. Ifou can put 
that experience to work for you 
just like more than 25, 000 CIE 
students are currently doi ng 
all around the wortd- 

P pactical 
training. 

You learn best with practical training, 
so CIE’s Auu>Programmed R ' lessons 
are designed to cake you step-by-step, 
principle-by-principle. Tbu also get 
valuable hands-on experience at every 
stage with sophisticated electronics 
took CIE-designed for teaching. Our 



dK RAM Microprocessor Training 
Laboratory, for example, trains you to 
work with a broad range of com- 
puters in a way that working with a 
single, stock computer simply can’t. 



U=ri 



jrsonalized 
'aining. 

You learn best with flexible 



training, so we let you choose from 
a broad range of courses. You start 
with what you know, a little or a 
lot, and you go wherever you want, 
as far as you want. With CIE, you 





^ I C Cleveland I nstituf e of Electronics 

■ kn ]776 £ut 17ih Si.. Cleveland. Ohio 44114 

Y£SJ L want to get Man cd Send me my Cl E school catalog including details about 
the Associate Degree Prugriim. I am most imenssred in: 

□ cum puier repair G tdcvision/hi^h fidelity service 

□ telecommunications G medicaJ dec Lmnics 

□ lubotics/jiulDimtion □ broadcast engineering 

G other 

Pi irT Njjihj 

Addn .^4 AfFl 

Cm Stafc _ 7 .tp 

Aruu {'inlL’.'Hnirac N. ■ 

Check bo* for G I Bulletin on Educational Benefits 
L \fcte ran □ Active Dul \ 

Oft CALL TOLL Fftff l-BOO-321-2155 (In Ohio > 1-BQ6-M3-91Q9) 



MAIL TODAY! 




Save $ 10,000 or more on jfour 
new home. Be your own builder. 



You iflfi Wf from 10% to of Ehr r usl of 

your nc* hi>me by huiliilng j( yourself And NHJ ran 
show pu him. NRJ'iL ctew nrofcswiiinal fflune in 
Building ConMcucurm Icaitm you what you nttd Et> 
tiuw in be j build trig tunt nu>ot . And you Irani at 
home iri yuuf ipllt lifflf ^'bcihfr you warn to build 
your own hnme, get a bcric j jub. of staM >uul uwr 
comwring husinrsi, NEtl tar j;ei vou suncd right. 

From Sire Stlet'non m Landsciping 

By; being pur u*n com ran Off. you uve ai Itui 
10% of i he cose -nr dir typical home right up front 
Then, depending on henw much of ihe job yuu du 
puritlf, you ran" up to MJ% . Nflll iik« you 
through. die job from scut m finish in 70 k?wns MJ 
iif pbotEH and duEraim io nuke Ic amitip easy You 
brgui by learning now ro pick the besr sire, Ie;un to 
trad blurpnnu, rsumat-c to Hi. fuNuw the |ob 
ih rough nghc to ebr planting of Jhmbhcfy arid Iftti. 

Lom PrcftsucirLil Society 



Regional Seminar 

Ay an rielu&ivr umie, gratjumei may 
piRjtipaio sn oynional QwncfVbuJIdei femirur 
You'll grr eipcn adviie un Jocil building io des and 
condinoitf, moe i huiLdeis, leun nnwe a hour energy 
efficient, freeze Tips on financing. Theft 'll be 
drmc>nstraiit?ns_ ininJcf info on rcmodding^ bands- 
on program* to take part m 

Send dot Fret Full Color Catalog 

There's much muie toihe NRI Qu-Uding 
Gotiitrurtion Course Send the coupon for your free 
catalog dnenbing all Insunl. plfpetu, and upjxrf- 
i unities in the building business Stt how you ran 
save bi|^ money by building jou.rown borne or tun 
big mtmeY by building foroihcn. If coupon has 
been removed. write to NRJ 5cboo]s, )A39 
Wisconsin Avenue. WkshmKLuai, D.C JtQOIb-^J. 



NtHhifig'sIrituui You l«m the Erade praciiees 
and sccrrts ol the pros. ,Masonty. cirpenuy. roofing, 
pain I tng. mo plumbing, hcatitiE and denned 
work You Lorn *bt good work fades like, rip-taffs 
io bad or sloppy work . Ha w to supervise job? when 
to hring in specialists trade and fituUciaJ prate u rv 
how 10 keep your job moving on schedule 

Training Buili Around Enap-Effioeni Home 

You learn betier herause NftJ iraming is 
practical tiamintf. You get Ovet LOU acEloll projects 
S mm vaJr-modrL ^.oissrruciion to building actual 
framing searon*. Lessons and projects are 
f«wdin*fe'd *'t\h * comrmjjjraji. energy -effidmi 
htime dttigned especially toe NKI You keep these 
plana to build yout own borne oc select from more 
ihan ^0 low-tEHt optior.aJ plans 




sgr 



r 



SAW TAM’Rth 

Safety Feed Control 
for 10-12" Radial 
Saws Provides 
' ¥ Absolute Control 

For Further Info Call: 

1*800/336-8267 

K&F Engr.. Pensacola, FL 




Clock 

Kit 

Catalog 



Send S2 to receive a one yeai subscription 
\q our 56-page color catalog featuring the 
most intriguing collection of clock and 
□ihcr reproduction kits in the norld. 
Include* kcu, diab, mnvcmcnEs, tools, 
hardware, books, and acoessoHcf , 

Hiumi Cra>dl' Rd. Ocpi 1 V am du tit, HA OUT) 



nusciE Mix 



sanr»ip/gu 

■ kM lnch«*bjygwr 
ehHl and atttib 

* iriciaaM slrppgtFi 

* buUd musess maw 

. iftiuatdflv*! 
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The 

Future of 
Paintball 

Whathaf it's paintballs, pain tguns or protective 
equipment. Pursuit Marketing, Inc. is leading the way! 

New in Stock! Ft R Scherer's new 4th Generation paintballs 1 PMl’s knowledge ol the sport, 
combined with the most ad^nced RSD and manufacturing (aedittes (R.P. Scherer of Florida) 
in North America, has created the fmest .02 and 68 caliber paintballs ever made 1 AJI- 
westhe* performance, non-toxic, non-caustic, biodegradable, accurate within 8" at over 
one hundred feet 11 Available colors Blue. Red, Orange. Yellow, and now. Silver 1 

Nqw M Stock/ \ndQQr game equipment 1 N*ght Tracer 1 * fluorescens paintballs lhai glow under 
blackiight, plus PMTs complete line of low-vetocaty (200 fpsi paintguns and the Pursuit Face 
Shield for fuiMape protection 

rtfeiv HJ Stock! Pursud 68 Magnuml The most reliable hugh-periormence paintgun in the 
world! Manufactured under exclusive North American contract hy Ben^amm/Shendan for 
PM I, the SB Magnum features constant-air, direct feed and all the other advantages of a 
custom gun. but at a factory price 

HHfuimdfpalmUltPMM 

Cri 1 312-27247CS or wrhfl to 1980 Ritmend Or., NDithtamok, IL 60082 for Qulw or Distributor mumt you. 



PURSUIT MARKETING, INC 





POPULAfl MECHANICS * OCTOBER i 988 





DIGITAL VIDEO STABILIZER 

ELIMINATES ALL VIDEO COFYGUARDS 




WhM* watching i*h1al 
movi*i, you will no£*Ga mn- 
n nying pa e In-dlc c-alar 
durefning. ClHspt »hrfl. un- 

MMri H AM, flttftipg or 
|tgs*d Thl» it 

cAiiMd by th* c-opy pfbi««- 
lian |*mrnlng figt'iali anv 
baddad nr lha vdao- lopa, 
tyqJi u UacraHilgfi copy 
pro-H^hcn, Th* DIGITAL 
VIDEO STABILIZED flXH 
eompi*l*ly *ll«nlnit«t ill 
copy pfDloclInhi IAd Jfcifl- 
iTiingpgnali pnrf bffaigi you 
try*1tl tH *r p*e4ur**, 

WARNING 

The Digital Video 
Stabilizer: RXll i* in- 
tended for private 
home use only. It Is 
not Intended to copy 
rental movies or 
copyrighted video 
tap&s that may 
constitute copyright 
infringement. 



FEATURES 

♦ Tha bait and lha moa' 
BHcHIng Vldao Slabilirar 
In 1b* 

♦ EiT|' IQ uh and a snip to 

InUrf 

efllBlB-or-lha-arl micro 

«h, p t*ehnsk>gf y 

♦ iMlfe autpmaliE: ■ ng 
n**4 far ioy 

Ir-giiJ Ijl tioma idjvtl- 

iwe 

* WorN* on all lyp** of 
vqna fc IV*, pnd Monitor 

♦ Lighl waighl (& dutem^ 
and Corn pact (ijt3 s*S") 

tEUuiliLi daluu* gift hast 
IUhi a Hindus t Vdt 
bilt*y whith wm lari 1 -2 
ywi. 

♦ Similar uniti aofcl -aba 1 
wh*r* Hpr (99 Of motol 

♦UNCONDITIONAL M 
□ AYS MONEY HACK 
GUARANTEE 

♦ S ycajr warranty 

♦ FAST UPSDBMHf 

Air Shipping avnilabla 



To Order: 1 -300-445-9205 or 51 6-694- 1 240 



$49 ea + £3 it* p*h 

Vtoa, MrtX COO M-f : 9-e (burfitpy rwf in**vd«il 

SCO Etodf&nfat Inc. 

□flprt C30 62 Hanna St. F^mingdalp HY 1iTi5 




Rid Your Property 
of Unsightly Brush Piles! 




y* Wmy Inc . Isanti A ftfh Art Trpy, 



...with the Amazing TROY-BiLT^ 
TOMAHAWK * Chipper A iSAreririer/ 



« Sts a powerful Chipper... handles big 

branches up to 3* m diameter with easel 

* irs H emcbliil Shroddur^tLirnh almost 
any organic matter into perfect mulch 
and compost mstantlyl 

♦ Revel yflanary New Comped Peilflft.,,7 

ways better than bulky ''old-style 1 ' 
chipper/ shredders! 



♦ Prolaulanal Quality-designed, sized 
and priced for the homeowner! 

* 3 Model S4uft...for small suburban lots 
or big country properties] 

Abo available in Canada 



| Send for FREE] 
details today! 



TROY- BUT 



Troj-Bdl Miniirirljrjn^.lo. Dtpc.AHa 
S02ftd £9ih Awe,, Trn, NY 1 2] SO 



YMF I wwl (o krmw mure abciuElhc amazing TROY- 
MLT* TOMAHAWK* Chlfper/ShfeddErr Phase 
send me contpkit d tm\& tdidudlmj pruzfs, motkb 
uid SPECIAL SAYINGS OFFER ripht away 



Nome 



Address , 

Cil> __ 

Stale ^Zip 



Troubled WHh Gatling 
Up Nights ■ Palm In 
flack. Lags. 
NanQutnm, Tlrednw* 

H i ™#i disiwtHl me symptoms, youf irflufflM may 
be ajsfid t-y giandlto nfttfnrtaton d ytw Alhfrrt 

many people misuJcenly INnk sufpery ft the only wa«f far 
im pfofitefn. nwe a a JM hme-nesM Irealmer* 
avaftabia. 

The Eicebiw IthSlIe CMC. fev«! M the rpfcW 
rntftote or ifiMmwt far dyes peoik** lo (Ater men. h» 
a renffflff Mortal letfe rujw tfwse toutfe miy be ew 
reeled The MrnSmfpcM hMnurts describrt tnchtsboot: 
j«jwg no sufopy JkKOiUMialKm a fang periods of wo- 
vieKence Treatments lake tui a fwt tone a^l the wsl 5 
rcuortafcfc 

Wit? I Ktoy Tfas hook rmy piw pi irtmott importance le 
ytHj Nn otAoatHKi 

Escalator Initiluto Clinic 

110 E. B'oiO*av. D«pl 1?6F 
Cacetsur Springs. Mq. 




Save Time! Save Money! Mill Supply 
Sella Over 1,000 Different Top Quality 

STEEL REPLACE- 
MENT PANELS 

TC- Ffattttn R Jri Gf Cfirtisnn Dnnvign on M?u y Ainyiwi 
Care. Mch-up Tfucki and Vans and Mou Impora 




Mill S+pply 



Q*b PM n-s 

:'l £■ + ~ SLpiliiW Afc-iiXjf 

Ctovt^a^vi DhJC Ji.ii* 
'iriiHii ! «rtfia A uriii 
Tb^fni 1 MC-Bfei K?2 
Local 

liJIHI-ZCI-HTa 




Our Uhil l9ft-Pag« 
Catatog erf ■GUARANTEED 
PARIS . . . »400 




MIh Mir a 




Complete First Year Set Of . . . 

SHORTEST IIS. DOLLAR SERIES SINCE 17951 



The Susan B. Anthony Dollar 
was issued only 3 years! The only 
other US, Dollar with a shorter lift 
was the 1794-95 Flowing Hair 
Dollar — Americas 1st DoDar! 

This Is your opportunity to get 
the complete First Year All-Mint Set 
of the historic 1979 Susan B- An^ 
Lhorty Dollar One Uncirculated 
coin from each US- Mint — 
Philadelphia. San Francisco. 
Denver. Purchased Individually, 
these 3 coins would cost $10.50. 



hut this offer saves you money. 
YOURS FOR ONLY per set! 

Ridiculed by the public as the 
’Carter Quarter" the mlni-dollar is 
fast becoming a prized collectible. 
Hard to put together now. a First 
Year Set will get even harder. Clip 
the coupon below and send today! 
In addition you will get great price 
lists of US. coins, along with other 
offers on approval. Satisfaction 
guaranteed. DON'T DELAY! [Limit 
4 sets). 



Littleton Coin Company. Depi. LSB303. Littleton, nh o.isei 
<@js§e tcc Serving collectors nationwide since 1945 



Send coupon with payment to: [how many — limit 4 sets) 



Littleton Coin Company * enclosed] j 

Dept. LSB303. Littleton. NH 03561 j 

Susan B Anthony Dollar Firsl-Yfcar Set I 

!3 coins: 1979 P. 1979 Dl 1979 S) S5.00 A * WreM l 

Pull 45-Day Money-Back Guarantee fcltyiStatt^lp I 




What's New at 

AMERICAN DESIGN COMPONENTS? 



'77m Source" of the 
electro- mechanical components 
for the hobbyis t. 



W ft wArohOusi EG. 000 Fiem i at 
American Design Conipcuiauls- 
•Kp«ositv«. often hareHo-find com- 
ponent* lor Hh at ■ fraction of their 
original cost I 

Ye^l find tviry jwt you need — 
aftlwr brand new or romoetd from 
•qur.pmpiC IfiFEl In ixEiHirt condition, 
Burt qumirties are limited. Ordn from 
this ad or vipJt our refill showroom 
end find eievtfy whel you naad from 
the thousands of hami on display. 

O MON -SAT. B-5 



THERE'S NO RISK! 

With our 90- day warranty, 
any purdmse can he returned tor 
any reason lor loll credit or ref unci 



SVe" FULL-HEIGHT 
DISK DRIVE 
(MM* 

Compat J j 




+9 TH.W Trick. 

Doubto S4deyQouN* Denehv 

Tandem 4TM tQG-i Or equ iv 

ItamiTM $73,00 New 
2 lor SI 50.00 Nkw 




PLUS 4 — 

fCiu f, ifiHuw — tared Gcodtf 
BuHl-in aoftwana Iral.: ■ word processor, 

Sptved shaaL g^ephitg, ft i filing *yutprn 
Cornea anmpiftH w/powur supply ft h> 
itrucdon manual. 

^ iiameisztii 349,95 

(Gust Returns — As Jj ft 
No guarantee CFnerar supply not incl I 

mm fane $29.9*5 



5Vf" FULL-HEIGHT 
HARD 
DISK 
DRIVES 

40Mb 

(AT/XT 
ComptU 
HlQhtpHdp 
«0 mf. «c.wi i«mf 
Quinium ffO540 

|[ami1776& Maw - S3 79. 00 

10Mb f$T4l2Corty*t) 
Mi|ofmmnenirer¥ — 
ffer them- ititr i**tt 

inmiiTiw £99.00 o» 




EGA COLOR MONITORS... 

25 KHz — 

High 

Resolution. 

OpfTfM 

bfiettewith 
the ATI Wbndor 
Card Period far 
mxu CAD ft art wt 
gr*nhh5f. i-cokir d«apiiy. Scin^no Frag. 

CD 25KHI. Scd. Hi-ffal- §00 x 5EO r 752 * 

110- Input; 11W SftWHi., HW. 

Mid. In metat Chutil IH^uk-up diagram 
Incl. I Mfr — Hitachi #CDl21S-&TL 
(TE&TE& — LTtff ■rVFfrVJi 

12" — momitSM ... 3123.00 

14 H — nemlTEW . SI 49.00 




PRESSURE 

TRANSDUCER 

KIT 




Conaiira of fi Efiher- 
flrtt Mfildixefi. lenysng 

inywhirt from 

Strewn gauge, variable reluctance. 

Si patanllonMrtef type 

Mo two iiti aJi'fraflltain ilNH 

AHwaad &ovd' - S 93.00 



sv,- f MICROFLOPPY 
DISK 
DRIVE 




1 Mb liinfaffnittedl, 1M TPl, 3 ms 

access lime. Power require- 
ment!: 4-tJ, +5 vehi. AtmQVfld 
from npc-fflEinniJ campulerfi — 

reared - LbNwJ 

ftflfr — NEC, fflftlal FD 1035 

Item «1T171 S79.00 ca 
:■' Srr $150.00 



MAGNIFYING 
LAMP 






*4 



Muto-jws«Eton t 30- 

lEUfl 
my 

liopier 

meanifyinp leu*. wfnjiK Poica 



Mufti-position, ■*.! 
eompreLAfy adjutubto 
iwing inn wftti 3-Wiy A 
meter C-damp. Hea 4 diqp 



lain JhfnO idtkir & Lsn/Ufl fwftfih; 
uiaa up Id e MW bulb Color 
peige UUlt»(L 
Ham IV313G Waw - $24.35 



STEPPING MOTORS 
for ROBOTICS... * 

i»w«n > 

mNi imjemtiiEi 

from J fD ?Jt~ Hr- h Fkl J 

^nliinhi r T. 

jrtjpi 



Ke.i 

1'LiiVtf^. i aV^M 




ne? 

i:1*iieac 



It Am 
Ha 


5l«p 

Anpl# 


DC 

VeP 


Torque 
■ra/ in 




Mir ft Peri Tw 


Fig 


Price 


5275 


t.P 


1J 


71 


mio 


Sl [W : Df 

MtffJ-FF-WfllB 


1 


tILffi ea. 

2 tor «7 JO 


to-] 


T.r 




2110 


PM 




1 


X34-»te 
2 tor BS.50 


l^ld 


1 J" 


IU 


7» p 


PM 


Appiitd Motion 

eiir-ASfl 


2 


S3 95 ti 

3 tort14.il 


lGiM 


31' 


1ZJ1 


TD0 p 


PM 


Apprtfld Monori 

#rTn 


Z 


J9 95 ee 
2Rx«i4.?$ 


nsi 74P llX 
*Gjama per Cm. 


m* 


PM 


U-injblBhi 

55SE2&DAYA 


5 


*IB ee 

iFviiiA 



GELL CELL /LEAD 
ACID BATTERIES... 



Used lot 
hMw enerw 

llpraga, alum 
■yrtstia. model 
boete, plenei, 

CHL trelniy lie 

BV @ 9,5 AH 

EMms 3VH x *V."Wx2VD. 
M<r - Ifpower 

Him HOH SI 4.95 

@ 4.5AH 

Dim VHkOTWm lV* - 0. 
Mojai! mmboturtfL 

Hem ei575J S7.35 



WATER/ 

CHEMICAL PUMP 




For um ui pmcAit welwrfthemM 
cell. ■lat-CoJkl Han^: M GfM# 

S3 ft. mu. hie^J Jo ft. himp 
is iutnpJied with 173 11^ 

JMy aD,«&Hi tn#rm. pmijMTiKl 
Inlet. lV M "lKfl"dlB. piiYi-H 
Mfr^£4l 112995— 9D2 

ltemf9S§3 $59,50 Mew 
«2lsr SI 00.00 



115 CFM MUFFIN* 
FANS 




H5VAC, 

ZTW,, 

HA., 

31 TO flPM. e-blede mixhl. Alu- 
minum hgueing. Can be muunlod 
tor bio^ng v i^iuh 
D imen: eq. ft 1 V*' d«rtp 

NEW — Mir 1MC 

itejrn eieia S9 .95 

USED — Mir. tenraurffl award 

lEem 16345 S5 .95 




240 CFM 
MAJOR* 
FAN 



mUACMKr. 

.a wnps. Low 

rvoite. hi^n pmiuiaMalunhfl fen 
r-c*r cnnli-n j In Eight placet. Five 
plecfc bledii wdeBtherfld edqn. 

eliHTiijuifn hiiijun^. Bel! bearing 

ttormifly proipcted Pflrjnenmi 
spill gepecitw nwrfnr loep. buill 
Ini. Dim. : WiH ^ B.»TW n Ft*. 
Mfr - Htriron JMRJ53 

l $19.95 BF6 



55 RPM SATELLITE- 
POSniONJNG MOTOR 




Bevfl'ilbftcvpecilor induc!is«i- 

lorque. HW. Fronr (tang* mount 
OA Dimen; 3 VDk 5"I: 

Shaft H'.-Ojc 1 - L 

Wfr — MemuihiH or equiv. 

hem #5140 $9,95 WFE 



ANTI-GLARE 

screens, 

Gtore ft reflpeftoiT nh#E On. 
prpvTtptotf, ectun * CyA 

CCimfCMT,. 




Ml PC 

htonc^uome 
WPC *Wt 

ftfftf Moneeru^me item r l g?j j 

Appi* MedDtert . .... .Jnem ei sjra 

C^w^l^nibii, tipmeisa* 

$8.95 re ; ? S15 00 



ADAM COMPUTER 




rjun plugs foDKhor]. Hocik-uo &*■ 
prym mduded. Indudet Key- 
Board. i aortal date 

drive, IdimenCfTtrtlUeri. pCrvrtT 

■upplv 4 m Capatil* of 

running UPJM* wbfd 

processor, hem #7410 

Cwrplrli - $99.00 
ACCESSORIES,, 

DATA DflJVl — 

hem KBS41.. $19,95 

fflIHTER POWER SUPPLY — 

tom #M4l„ $14.95 

CONTROLLERS |S«toM| 

U*rn jf7 0U . t 9.95 RFE 
ADAM CASSETTES — 

End. Smen Beale, Buck Ptogen 

ft blank cattafle. Item JTTifl 

Belaya — S19.9S 

OtSJC DRIVE POWER SUPPLY 
ham i!4SB3...$14.^ 
CGL£CCM$iQ*t teAOAM 
EKPAKSlOMIClT 

Itemf^lE S59.50 



TTL MONITORS.., 

HIRES 
rotten 
Frmmmt 





Gall of write with any 

Other requit omenta* 



HIGH POWER 
SWITCHING 
POWER SUPPLY 



12"- High Rtehitfon 

12VDC, flrfeefliphaiphEir. Svb- 
•uemblieh CRT -boerd Ik trani- 
tomM inducftHL tomae whh 
hook-up d ■p-gram . 

llemiSill - S19.95 

15* Gate Dibn^/MonKorlQl 

Aipiuri’j.TiBnt ft grephioi diepley 
Green pnoiphor Inpul pm«r reg 
24-VDC. ftandwidlh: 2J-73Khi. Cpa 
lira of 2 lubauernbliaaimoivtor 
Hi boertfl, Hpot-ygdiegrpm Iflrf, 
WelL4Q$#dnarJ!EV7g23 

hemenui wrvY- $24 r S5 




DC Ovqput *5V 0 ISA 
^5V iff- J.5A 
+12U # 2.SA 

!npdt 11M30VAC, HAOHz. 
Dlffii 1&-L a *VWi 1Vj"+l 
Wfr-Sola#M-1» 

hemelTJIfl/Yflw- £29.95 



COMMODORE 8050 
Dual Disk Drive 
Unit.,, 



AMERICAN DESIGN COMPONENTS, B2 Joseph stheet, moonachie. n.j. wm* 



YiSI Please send me the following Items — 



Hew 




2 PufrhalnhL I ft? 1 FI 

unqia-uded dm dnvii, at *.'ll-or§e# tip. □' 
ua ZiM b^ltt fl 9D50 di^k^irn hai 77 ITMH 
ft li rredAemte compeeible wAhe e?50 r-m 
drrvm Cpmjiivlai w/bPlM in 
Pw«r rflq. 1 iSVft&BOHf . \manuJii injj J 
tftm.r 13^-We 13 3 (i -& F ft"H 

Item #W13 - $83,95 



Drerrlton 



Frica 



Tplat 



C-64 POWER SUPPLY 
I BLACK) 

Itatii #1SZ» hretr - $1 4.95 



W41 

Shlp^Hng- A hdrvdl ng w> idiin L PE. uhlan I 
lenvke- epecided. Add IQ plid 1QK er iprii 
tanadlen: ±3 nlua RD cc*i Chevue pnlr , 
Seles Th iN j ieeieerti dpiIv, | 

piaiM mill a** pi Mpll ! 

mCAT&tAl 



mx- 



ulaEe 



_Se_ 



®Stu 

’^7 - 1 / on&tn TOTAL J 4/1 Jngnwrtof i£ 0 h W9-2 ? / ft. 

Far a// phone orders, call TOLL FREE 800-524^0609. in fltei* Jersey call (201) 333-27 W r 



ED My chack or ma-n«v order is enclai-adL 
O Charge my credit wd. 

D V1m □ Mener Cato O Amest 

Card No. 



JUM 
ORDER: 
tl6 

FM-tOfte 



Exp- Due 



Sinneture 



Teiaphofm Ana Ccma 



Number 



Name 



Addrsae 










NO EXPERIENCE NECESSARY! 
K 



EARN $18 AN HOUR! 

T\irn Your Spare Time 
into EXTRA INCOME!!! 

Operate your own 
Profitable Saw & Tool 
Sharpening Business! 



HH> SHARP-ALL 



lets you easily... Sharpen Saws, Shop and 
Gardening tools for Home and Industry 



Now, use your j pare time to generate low risk, high profit income 
to improve your lifestyle ! 

the Foiey-Behaw Model 1 055 Sharp-Alt it h s easy for you to ssm 
your own profitable Saw & Tool Sharpening Business. Yours is 
service business. There's no selling involved, no inventory required. 
You spread the word about your business and people jus! start bri rgi ng 
in iheir saws and cools for you 10 sharpen... it's ihai easy.. .and you 
pocket year 'round profits for the things you want lo do. 

Manage your own time and reap the rewards of 
financial success and job satisfaction} 

You're your own boss, so you set the hours. Work in your spare time 
or build into a full time operation right at home in your garage, 
basement or tool shed. Work as much as you want, AS long as you like. 



Plenty of business just watting for you to start 
your own Sharpening Business I 

With ail the new residential and commercial building in America 
today, more than enough business awaits you when you open your 
shop. Every home and business has saws and tools of all kinds that 
need sharpening periodically and with your S harp- Alt you can service 
the needs of yoiir community L .,no matter whether you live in a big city, 
small town or rural farm area,,, you 'Ll be the sharpening headquarters 
for carpenters, builders, manufacturers, craftsmen, hobbyists and 
homeowners. 



READ WHAT THESE SUCCESSFUL SHARP-AU, 
OPERATORS SA Y..* 

"Sometime? / mate mere in s week In sharpening rfoin / do on my regular job. 

1 stilt have a lot of years before i retire, bus l tan handle both full and part- time 
jobs without any I rouble. 

Don IjoII w n tjouisisna 

M ...the thing that impressed me most is that fuss about everything that Foley- 
Reisaw claimed turned out to be true. You normally read the dd\ you know, 
and rend to look between the hues for what ffj realty tike . but with Foley ■ 
Btlsaw it will a straight deal and whatever they said was true." 

Al Krasnaw. Connecticut 

"t newer sharpened a jww before in my life . . ,oniy advertised in newspapers for 

2 tveekr and nciw l have more work than t am able to do l have as many as one 
hundred saws ahead of me df p time.' r 

Trank Smiit. Washington 

J 7 have had excellent results with she Shnrp-AIT.ytm just cant beat jl..j , i is 
easy fi? set-up, doesn't take long to ctoanjrf nones, .ail in ail, it’s no trouble 
to wort wish." 

l,aVan Heim, Kansas 



IPs easy to get started, no experience necessary,. and you deal 
direct with the factory far low prices! 

You don't have to invest thousands of dollars to get starred in business 
for yourself. In fact for less than $2 .00 per day, with the low cost Sharp- 
All and your desire to get ahead, our Operators Manual and Guide to 
Profits will provide all the necessary sn formation and step-by-step 
illustmicd Instruction* you'll need io get started. With Foley -Bel saw 
you deal direct with a dependable company with a history of provid- 
ing independent businessmen and women with quality products and 
superior service since 1926. 

To get started ... just fill in the coupon TODAY and MAIL IT! 

30-DA Y FREE HOME TRIAL QFFERj 

WeTI rush to you our FREE "Lifetime Security 11 Fact Kit by return 
mail . . . First Gass E You.' 1 II recei ve full de tai I s on how to siart your own 
profitable Saw &. Tool Sharpening Business with no risk on our 311- 
Day FREE Home Trial Offer! There r s No Obligation h> buy. and No 
Salesman will coll 



A CT NOW! SEND FOR 
FREE FACTS TODAY! 



Va 
I 



FplBY-BelsawM Company Stow? 1B2E 
aaof Equitable R part. Oepl 207^ 
Kansas City. MQ 64120 




NAME 



\ G Yw, pleasa rush my FREE Uie&me SacufltY 
| Fact kit »n starting my own profitable Saw & Tool Sharpening iuslnessl 

| ADDRESS 

| c mr 

j STATE 

|_PHONE t | 



ZIP 





lOTTCCHT AIHaUiV * 4Urn« pim-nu 
li^«f«pdi-MP tkw i m ii iM 
hi . -»"* - W Hluu. 1 14, 15 1 

Helicopter 

Nj|K \ r ExperEmeatej'j 

^ UeiHL l >w*wo* 11R.H- 




ON FACTORY 

NAME BRAND CIGARS 

Mow . « enjoy savings up to 4Q% and 
more, plus the rich -tasting smoking 
pleasure of Cuban seed and oih^T fine 
Central and South American tobaccos 
Over 300 different blends, shapes and 
sites, for every taste in our great new 
Catalog 



WHITE TODAY FOR 
YOUR FREE CATALOG 



THOMPSON CIGAR CO. 918 
I 5401 Hangar Ct„ Tampa, FL 33634 5391 I 
I PLEASE PAINT I 



1 Nam* 






1 


1 

| Streei 




Ap<\ No. _ 


R 

I 


1 Oy 




f»P 


1 

I 


L _ 






. J 





EMERGENCY FLASHLIGHT 
NEEDS NO BATTERIES! 

k^ii t tfma ■HI Min M ilf HFAirF I ICwu f i.Hjf' 1 

THE FLASHLIGHT THAT 
LASTS FORE V ER I 
Send Only ^S 9S TODAY 



W i i. w o 

GUARANTEED lai^JiTriS 



PirlDU to Aula Hama 



N,„ h-^Ml ILkhl C..I 

■iH Ji’ 7 £ nil!:r-^DO<j SI 

r.pmc*,! CAMS 




FREE! Howto Offer Your 
Invention for Sale 




CjnpulH'lJfUJHlfl 

tu> W hu’ i] 1-sait «a A liur c* ?. gn • Jysr sh^M 

A barai wftqtaji ■ OK spdt Atfl Hull 

VHOn bKt, Vbry LtiihkrubF. ■□■ n6a A 
PAUEnqir SW T bi*t puts fcg|| dr 

*nmt *1 3J«“ >«)di60 D* Srj 1 
6r A mgnirt rhan std 
b.«r Tikt me w if jio-q Fluid 

IwHsodd 
Pirnl 



IRIMHI..LH 



136 




Check pur nur new Ime ol elegant gr^nd- 
i3i her clock kits at unbeatable prices 
slaving a! just £699 95! Sleek grand- 
mother k 1 1 g- si art at 5599,951 
we'v& also expanded our ime ol nigti 
quality mechanical movements 
Ordet you# FREE Klockit catalog lodav 
and discover how satisfying the wonder- 
till world ol clockmaking can be Our lull- 
color catalog feature?. 

* Clock kits lor all skill levels 

* Clock movements-guailz 
and mechanical 

- Clock making componenls-diafs. 
hands, hardware, numerals 

* Music movements and music bo* kits 

* Wood finishing supplies and 
woodworking tools 

* Much more! 

To order your FREE catalog, litl out Ihe 
lorm below and send ii m today! 



Name 

Address 
□ity/State/Zip 

i 



T M 



P.O, Box 542, Dept. PM 103 
Lake Geneva Wl 53147 
Toll-Free I B 90 556-2540 





iP 



& 






hobby 

tools 



Small lathes lo turn 
mataL wood or plaatlct- 
M I lllng machine*, tawi. 
hand toola, power 
woodworking tool*, 
and morel! 
Catl or write for 
FREE Catalog 

hobby 
products co. 

QepL PHI PQ.fluZIiBH? 
CDlumtaus OH »E2l-Bl 17 
SI 4/71 1 -5996 




PVC Furniture Plans 

S 1995 plus ihi&lllNS 

Twelve great plans with complete 
instructions tor one low price: 

* patio table/chairs * easy chair 

* hammock ■ sofa 

• sling chair * chaise lounge 

• etagere * patio glider 

With Itghiweight, durable and easy-lD- 
use FVC, your furniture will look as 
though a master craftsman created it 
To order, send 521 45 ( i nc I udes S 1 50 for 
shipping and handling) to: Popular 
Mechanics. Box 1014, Radio Csly Staiian, 
New York, NY 10101. Please allow 3-4 
week? for delivery. 

^pylfti Kt&cNanic* « Hi jxiblkdalKpin of Hnjrst Magazmsg fl 
Cki-iSkjfl ^ Thn Himrfl CRrpdraiiiah 'W7 Thu HeiriS 
Corp^f-SKm All t^RIh. rpwrvfiO 



Use 

Zip Codes 

When Answering 
Ads 



POPULAR MECHANICS • OCTOBER J9BB 





Why Are We Giving Away Our Authentic WWII Air 
Force Style B-l 5 Bomber Jacket For Only $ 1 9*95! 



The return of a 
legend 



Warm 

lining 

•Full 
military 
action cut 



• Rugged action snap 
fasteners 




i Mail iw HUM. B-l 5 Bomber Juckei OfTer !K52<MW| 
1 Dvpt, I I4-J24. B»\ Hkrlowfllc. SV I IKI12 






•Full front 
zipper 



T tlC authentic 
Air lorei ityk 
B-l 5 Bomber Jacket 
inspired by rugged official combat 
issue for pilots, navigators, bombardiers 
and u ile tinners on 1J-I7V Mustangs, and B-29 Super bombers. 

Here it is, an American classic, at an incredibly low publicity 
price fit you respond before Deeemtier 25, 1988). 

These Air Force style B-l 5 Bomber Jackets are the ultimate in "lop 
gun" styling. Rugged good looks ib.n Hew the skies in two World 
Wars... Dynamic style that bla/ed across the silver screen from Clar k 
Gable to today’s "‘top-gunners.'' Bur why pay a small fortune for this 
American Classic look! We’re giving away our authentic W W| I style 
B-l 5 Bomber Jackets— the same ones nationally advertised by us in 
leading media from coast lo coast for the incredible price of only 
$19.95 during this publicity campaign, 

Designed and tailored of Aero Dyne™ polyurethane for freedom and 
action... here are the famed features that made WWII Bomber Jackets 
a legend: soft, supple construction; classic deep brown color; warm, 
furry collar; padded lining, snug, cold-blocking wrist am) waistbwvds; 
full front zipper: snap iancnerc windhreaking/waterresistanl 
construction; and deep cargo pockets f large enough to hold aviator 
glasses and scarf or a video cassette of your favorite WWII movie). 
Our authentic WWII Air Force style B- 1 5 Bomber Jacket will not be 
sold by the company at this —or any- price in any store Every 
imported Bomber Jacket is guaranteed for lifetime wear, or vour 
money back. 

NOTE: Limit of two f2) per address at this price, but if your order is 
mailed before Dec. 17. you may request up to five f5). 

Please note company address for your records. 



Him * 
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IT1CC 




1 iHikl 


Knl-rj 


Npiiill* 


$ 1 M 95 




| 




M t-d i Niii 


iiw 
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kSfc^i 
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mm 


ALm*r 






$ 




AA Untr 






l 


is mu 


II ICM 'u Silti -flying 
Af f” Scirt. fuP jard 
bJUirwr Of whllf sl\k 


nnh 
$ J.M 
wMd 




$ 


*5iw> 


C Qusk AviaEn-r 
fpljUiSf*- P TD LiVl* fro Ell 
fiJartSoltEn^oietrrvs 


EHlh 
J 5-DO 
tt 'Jackcl 




s 


Allow up to 
6-8 k r eeki 
for shipment. 


Kubiaul 


s 


NT mldenfs add suit * tuv 


s 


Adi J* shipping pcrjickrl 


[t 


CMd Tula! 


s 



Card* 



tan 

UK ClfcUlGbTO XV □ MSA □ HAS TTJt CARD 

Enter even number of your credit card. 
13 for VISA, J3 or [6 for MasterCard 



| PFinr 
<r Namft 



±m 



L\p, 

Date 



-L ! 



Wei yp 






5d«i# 



Zjp 



I 



‘WOMEN: While 1hes£ WWII Air Fnrce Style 
Bom her Jackets were originally designed lor 
men a we can l Keep the women away Irom them 
So, Small and Medium Women: We recommend 
you ordet size Men’s Small 



£ IbliHM MKW t ‘"■I 1 ,HP I .K - 1 i| -n-H -.Ml. . I k 






Special Section (or 
Woodworking, Hardware. 
Tools, Equipment and 
Special Products Sold by Mail. 




World's 
Laigest 
Vanulacluw 
Qt Routable 
Sawmills 



OINK ‘ YOUR OWN SAWMILi 

Four Models To Choose From 

BUY DIRECT 

1 800 ) 553-0219 

" Inlndtanecill- i3l7l271-15J?i 

% 44-page cuiakMOMj^ 

you I MaalwClflP or VISA 
IS w tJcr W SO- minute 
dcmiyn^rr^ion video-? ID 00 
Wtibe M'itii Pnodutls nc * Depl DAQ 
fllhliW-fHhFil Inii.anapa. ■. IN 46gu 34M 




QUALITY CLOTH 

SANDING BELTS 



HOME - WORK - HOBBIES 




BELTS FIT ALL STANDARD MACHINES 



Sci 


Pi' OoJ 


SUl 


FV 1 Delt 


i a 42 


S7SS 


i 


it 21 


512.45 


1 k4J 


sa iq 


4 




512 W 


2* V7*i 


S0 25 


4 


k7J 


SI 3 50 


2*21 


SB i-CJ 


4 


h 27 


514 St? 


Zt*nziv, n 


se » 


4 


1 , x 26 


515 M 


FA a 16 


S3 25 


4 


tW 


Si 7 75 


3 jc 1H 


53 SQ 


4 


4 37*Vr( 


51*75 


3v21 


sic m 


A 


* SZ1Q 


520.55 


3 ic 23?*. 


310 45 


4 


* 54 


m rb 


3*24 


Si a m 


& 


MB 


SS9 75 


3 1 27 


S1 1 00 









1 Specify lor Wsod or Mel&l 

2 Wm| ship assQrrud — IK Specify 

3 Qnui SiWS 5VP-lat3*e — Please inquire 

4 MONEY BACK GUARANTEE 

Include S3.00 lor pO&lag* & tianetling in Conti- 
nent ' US $$4.5€ Dulfifltfl) ChfrCk Qt Money 
Oder We frendf VISA, MasSOfCard American 
Enpres5 ^SendcardnO £ exp dale . MV& Res- 
ident add tax 

FREE GIFT WITH EVERY 
ORDER OF S50.00 OR MORE. 

FREE CATALOGUE SENT ON REQUEST 



JACKSON TOOL CORE 
DEPT. OISH 
27-55 Jackson Avenue 
Long Island City. NY 11101 
718-392-4330 1-800-637-6536 



THE “IMAGE MAKER 

A Great Business or Hobby 
SEND $ 6 .- NOW 



Him 



FOR YOUR 

COMPLETE PORTFOLIO! 

(Show friends and 
relatives and watch 
l heir reaction!) 

A PROVEN 
MARKET: 

* Homes 
+ Mobile names 

* Restaurants 

* Condos 

* Apartments 
■ Offices 

* Hotals/mcrtels 

* High prohi 

* Ujwcost 



*tor 



J3V 







*^r i 






M WALLPRINTING 
TUrns decorating 
walls from 

WORK to FUN 

8, MONEY! 



We cDti&d have named 
this hand held machine 
fc, THE MONEY MAKERS 
because it earns 
SOI - STB an hour 
fasl, simple, & easy, 
printing boautiiul designs 
on aimosT any surface 
using standard 
Saylax. painl! 






PRINT QORPERB, FULL WALLS, ACCENTS, CuHTAlNS, and much moral 



TO ORDER YOUR PORTFOLIO: Send £6.95 {check or money order] with name, 
address, tip code. 4 phone number (o: 

RK ASSOCIATES 
1250 Tl LEHMAN STREET 
ALLENTOWN, PA 1B1G2 

VISA/MASTER CARD! ACCEPTED— CALL 1 (213) 770-1240 WEEKDAYS FS 
SATISFACTIOH GUARANTEED! 




The Woodworkers ' Store 
has everything you need 
to create your own 
woodworking project! 



• Wood Parts 


• Fasteners 


• Specialty 


• Pulls 


Hardware 


* Toy Parts 


- Plans 


• Lumber 


♦ Veneers 


- Mouldings 


* Tools 


• Finishing 


■ Drawer Slides 


Materials 


■ Knobs 


- Books 


Wfc' re America's mo si oompiiets 



source of quality woodworking 
parts and hard "to -find specialty 
hardware and supplies. Many ol 
our products are exclusives, and 
can only be found in ihe 48 pages 
of our full -color catalog. 

* Satisfaction Guaranteed 

* Feat Delivery Most orders 
Shipped within 24-48 hrs. 
(Next Day Service available ) 






Get this lull 1/2-pint of 
Tiiebomj Woodworker’s 
Glue FREE with 




21301 Industrial Blvd.. Dept. 1215 



] Rogers, MN 55374 9514 

\ Yes! Please rush me my FREE 
subscription to The Woodworkers' Store 
I Catalog. 

1 Yes I Please rush me my certificate 

I For FREE GLUE with my first order 

Name 

j Address 

I City Stale Zip 



I 











BEAT INFLATION! 

Cash m on the 

-*£«ry_ huge demand for 
^ _ J small engine repair. 

Work part time, full time 
right at home- we help you 
every step of the way. 



In jiLsl 4 i short time, you rati he froth lo 
join * i in 4 tin favtrM Kniwini; Industrie* 
lip Amcrki... un 1 1 1 [Iaa>l ry wht-re {|iulh 
til'd mm art 1 - making from 425. DCi In 
VMi.lW per buuT.„. and lh»iS juM fur 
tabor. hiirh, i>ngiii«* uod k M liti odd 
e*en more to 1 h? |irnflh r 




BikLLimt Hit \mn\l ellglnr iftduMrv ha^ 
KrEmn W quickh. on mule 4 }f^E of 
q mil I fil'd SfiimM Engine IVufc^kjaajs iiuh 
Ihroughoui I hr vminlrt . In fie 1 + it> mil nn- 
UMJid fur a good sin all tnginr man In he 
Hirer In four nerta hi/liiml an thr hiimniff 
Ltlld ul tritii a wed behind in I he u Inter - 
IV him >uu w* him many -niuJI cm pint's art 
In Lise- li.Pii j>. it V easy to iind^rtfand nh> 
qualified mrn comma ml such high prkty 
— MS much ms $ 49 .95 fur .j simple tune-up 
i h j i: i rs levs i h*n *n In mr : 



65-million small engines 
are in service today! 

Thai \ nghL — there are over sixty-five 
mi I lion 2 -cycle and 4 -cycle irmdl engines 
in service iicross the U.S.A. Unit’s the 
official count from the Engine Service 
Assn. . 4 ind new engines are being built ai 
h rate ("if nnc'inillion per month! With 
fully accredited and approved 
Koky Bchiw training, you can soon 
have the skill and knowledge to make lop 
monc} servicing these engines. Home- 
Owner*, and businessmen will seek you 
out and pa> you well 10 service and re- 
pair ih nr lawn mowers h tillers, edgers, 
power rpkes r garden iraclors, chain 
saws, mini -bike*, gMirti* snowmo- 
biles, generators, snowblowers, paint 




No experience necessary. 



Vihi don't need to be a 'bom mechanic " 
or have prior experience. If you can read, 
you cun master i his profitable trade righi 
al home, m sour spare! i me, without miss- 
ing a single paycheck. Lessons are fully 
illustrated— so clear you can't go wrung. 



You receive trade secrets 
and business plans. 

We guide you every step of the wmy, 
including tested and proven instructions 
on how to get business, what to charge, 
how eo gci free ndvertising h where to get 
supplies wholesale ... all the “tricks of 
the trade”. . . all the irtaidr facts you need 
to assure StlCCtis right from the start. 




"t'v # had ukvMf 6 
yean rjperie are 
rtpatntig small tn~ 
glntt . . . hm re- 
pair i were cut/ 
minvr . . . until 1 
uaried Iht Faiey- 




m\i* H. Striei 
C ant q lull. CalitDrria 



With our famous ‘learn- by- doing' train- 
ing method, you get practical ’hands-on 1 
experience with specialized tools and 
equipment ihai you'll receive with your 
iratning plus a hmud-neW 4 HP engine — 
all yours to keep f 

SEND FOR FREE FACTS! 

You nih nothing by accepting thi s 
offer to find out Auw Foley* Behan' 
training ctin give you the skills you need 
to increase your income in a high- profit, 
«cfji/ofl-pri 3 o / business of yaut own. 



You gel all this Professional equipment with your 

course, PLUS 4 H.P. Engine ALL YOURS TO 

KEEP. ... All at NO EXTRA COST. 



Send TODAY 
for this 
fact-filled 



Ju!fl hll in and mail coupon hrlow (or 

send pnstrordl to receive fail informal ten 
rind dentil by return mall. DO FT TODAY* 



FGLEVBELSAW INSTITUTE 

0301 EqylUSL* Beq. Efepi SI M 2 
Kan** • Ctty.HcxUlH 




FREE 

BOOKLET! 




TtllS hbw yo-u i| ii cniy 
trim id tM|tsurown twss 
m i p rciutj&if SparBlimi 
H Fu-iltur* t-u'jinr&s 
yhur Hrt 0LU| ccWihl ? | E 
neuili on Mur SG'Oav 

NO RI$K Tna> 
Oner! 



Item « HI OBLIGATION and 
NO *«^SMMW0l Ca«-Byw’l 

FOLEY BEL SAW INSTITUTE 

030 1 Equitably Ad., Dtpt 51 5*Z ii 

Kanui CHy Mu. M 120 -A* / 

□ YES, please wnu mg the FREE bwklet mat 
g-ves full details about starling my own busmess in 
Soiall Engine flauan. i undtrsia^d more is no cmi-gation 
and that no salesman «ill tall 



AMnn. 

Gftf 









McCulloch 

ELECTRIC 

LOG SPLITTER 



LIQUIDATION. 




carTORV PERTg 



F&rTORY 



Split a cord of oak in just 
2 hours without even 
breaking a sweat or a 
blister! This 1.5 horse- 
power Woodmate I oper- 
ates on 110 120 volts and 
exerts up to 10 tons at 
hard-core sptittingforce! 
Splits logs up to 28" long! 



FEATURES: 

* i 5 A JkoMK h-firvlrc irufur » r 1h 

hydrSidir: „i: >. 

■ Sfc-'lL up I 

■ fitr^ii 10 UIe 3*1 ini-p 

■ L rihlwc nhl pcrt.ibb 

* VIt "pi lit t. 

* f t i^p hiuifl-r ■ needed a S19.0D v&lu t. 
r Full Girn-yeiir nwwantyl 

Compare Al. 

$899.00 



PUBLIC HOtlCt 

k rui“.::r i ui rPM'inUm 
is ckurn^T duI |fi z ‘in# 
£>1 ■imffthC Pi v dr juIic 
lad spl-llt!! i Al a tu 
Burt can aflsKltwp 
I' PWCE CWT 
BELOW &EALEB 
GOST 1 



oms- Ns 0 &6i icrase 

Jnswpd SNpHaptf 5^5 0D 



FOR FASTEST SERVICE 
CALL TOLL FREE 

1 - 800 - 832-5555 



GAMAfifl INTERNATIONA!, INC 

E ‘l: r C***gl# Cnw* lAnnupv ' Vfil53+E 

Hi ejn#wrij^ _ lta£:ULLEsc^i_^i5|^r»r,i-i UP 

P 41 MUSI. e* 4 L SJ-- SO* L 1 ' (Vi-ifl H L-,S»g 4 Kf> 



DELIVER T TO 4fl LLS. STATES ONLY 




Profitable Wood Projects 
with a personal 



»» Sci-jin 



Hdm Dim 
lullm Cupi 



■ CnnvpIiK - 1 1 1 1 j I Q 

txiiing cu alien 

taailf pT4jprAmm«d 



R el 5 ^^ 

[] 

lain Pip 

* ^iin5ilmnimf-t^[WMb*Hfs 

mth cdi<n pfapNia 

tirtkilaEign grmE/ pld. 

editing iziflafihlil+e 



£7ES£sr t-aoo.841-0020 

Cdlumtut Vm UGtfl Drug «1 4TTT I- 599 1 1 




CABLE TV 
DESCRAMBLERS 

SOlEYJTirK! ZEMTH-. flBLm j 

ATUHTA,- *t«J» OAK_^_, JSi.W 

JEflROLO^. Ill MB HAMUH-. liflZOO 

Can for SgE 
your free OffiS 
catalog is 
today! 




Twin.kalassi5l^nc& ret rVilT 

or frw catalog all ( 4 02) 5M-Q4 I 7 

Qrtfara call loll Ith 1 ■*■ 800 - 624 - 1 1 50 



M.D ELECTRONICS r— — 

115 NEW YORK MALL 5TE.41 33M10 visa 
OMAHA. WE. &S1 14 C.O.P. 
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Guard Your Home with 




“Man’s Best Friend ” 
scares off burglars 
electronically 



Barking 

Dog 

Alarm 

fmgtns a iwrg/ar 
trying to b/vak-m 
to your bom. 
Suddenly, the 
loud bark irxjdog 
alarm scares tom 
ait! “Man's Best 
Friend" stops 
burglars before 
they break-in, 

keeping your 

hone safe. 




Your home 

workshop 

can PAY-OFF 




Emu fall* Income 



4-IN-1 
Power Feed 
Power Tool. 



BIG... 



Here's an exciting new discovery to 
protect your home, day or night. Mottling 
stops a would be burglar quicker than 
a guard dog. The new Barking Dog Alarm 
does jusl that without the extra trouble 
of feeding, walking, fleas or vet bills. 

Recorded on a computer microchip (so 
there's no chance of broken or jammed 
tape), your new dog alarm will be as clear 
and realistic the 1000th time as the first 

Simply plug your ‘new dog” into any 
Standard outlet and it "barks" for 55 
seconds. Then it shuts Hself off until it 
hears another sound. Any sound causes 
"Man's Best Friend" to respond with a 
fierce bark designed to scare away 
burglars. 

You control the loudness of the bark 
and the noise level it takes to activate 
your "new dog" Adjustable bracket lets 
you mount it on the wall, ceiling or lloor. 
UL listed and a One year warranty. 

GUARANTEED! 

Try Barking Dog Alarm risk-tree 
tor 30 days, ft you 're not completely 
satisfied, send it back for a Ml 
money back guarantee! No ques- 
tions asked. That's our promise. 

Free Shipping and a $20 
Savings When You 
Order Set of 2 

Order Ibis amazing Barking Dog Alarm 
for only $59.95 and $4.95 for shipping 
and insurance Order 2 or more Barking 
Dog Alarms and enjoy the extra dis- 



counted price of jusl $49.95 each and 
SHIPPING IS FREE! That means a set 
of 2 is just $99.90 delivered. 

YOU SAVE OVER $201 

Order Today 

For fa Blest delivery- call loll free 1 -800- 
525-8S24 or in California, 1-800*233- 
G553. Or send the coupon to Progressive 
Energy Corporation, 255 So. Bent Am, 
B 1. San Marcos, CA 92069. All credit 
card orders ate usually shipped out in 
48 hours or Cess. 



Yes t J want J o prof act my ihome day 
at id night with tho amazing now Barking 
Dog Alarm, (Caiif, Residents include G.5W \ 

i Safes Tax.f 

: □ Rush me o™ Baring Dog Alarm af 
S5995 each and $4 95 shipping. 

I □ l want to SAVE $2Q and get FREE \ 

SHIPPING. Ptease send ms 2 or more 
at $49.05 each—atong with FREE i 

SHIPPING, 

\ D Chock □ MC/VtSA □ COD 

Ghargo Q $rd No- _ i 

Expiration Date 

j Name j 

Address j 

j CiiY j 

State Zip : 




PmgrEs&ve Enetyy corporation 
; ; 
! 5S5 Sauftn Beni Avenue. #S- 1 , Dept PM 1 G0 \ 

San Marcos, Callforma 92W9 



CALL MOW, TOLL FREE t*W- 525-3*34 

I in California, toll free i -aw- 211 . 9 



PLANE • MOLD • SAW • SAND 

Four power tools in one — a real 
money-maker tor you t 

The Planer/ Molded Sander/ Saw is a 
versatile piece of machinery It turns out 
profitable precision molding, Lrim, floor- 
ing, furniture,,, in aJ! popular patterns 
Rips, planes, molds. sands separately... 
or in combination, Used by individual 
home craftsman, cabinet and picture fram- 
ing shops, lumberyards, contractors and 
carpenters 

New before luu [here been a four- 
way, heavy-duty woodworker that does so 
many jobs for so little com Saws to 
width, planes lo desired thiekne^. and 
molds to any choice of patterns. Sands to 
a satin smooth finish. Provides trou- 
ble-free performance. And is so simple to 
operate even beginners cun use it! 



3(M)ay FREE Trial! txcmwV facra 

NO QHtOATIOH-NQ SUISMIN WIU CAM 



RUSH coupon 

TODAY t 



Froi-Bcisa* Cp 
[iju-utiie Ah 
.-s Mu E 



t3C'i [uuiUbie Au . frapi ui's.'i 

■ HiiS 



¥*\rt IbIjjw U. 
mt Efwitvbitn« 

Dtpl. HUTS 
bftuititr.iftfl wizn 



|^l 



D YES, pitas* semi mt the FREE Booklet ihur 
yivft me tompifir facts about your FUtn- 
rr*kietdrr $aiiitrr^Hiw u.qJ full dttivh im 
Ann- 1 ran qutiilff for a Ji (hthiy f rrr Innl 
rtftht in JiiY owHrihttp. I umientund three ii 
.Vu ObhjiQtiiXr ami ihnr No Sdftitmn mill 
tail. 



ANriO- 

C* 



Mm. 
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I 

V 
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On ffjhee/s 

Parts, Accessories, Specialty and Performance Products 




Sfrria'tB-- 

Hammings 
Motor News 

Box 100, Dept. HA1® IkncimgiofL, Verm or ( 052Q1 




* Bell Bvr * S tip Motor 

* Coyfrto! SingK S*ati*H«vy 

ORDER HOW FOR XMAS 



Write w Gill: 

BRISTER'S THUNDER KARTS 



P.O. Bon 324 PM 
Howland, LA 70450 

MA-746-746* SJnc* ISM 




_Mi-FP.li: -» - : ■ L-: rtf.U.Mlyltrt. 




kit. Jusi nwfl easy coM-ec-ho-nsTD your 

ncaier hose and wnha r fluid lube. 

Guaranteed not to crank or damage your 

windshield or pairH 

Call for more intentiamn nr product 

liiEiatuK 1«0-aGB43BAT 

Order by phone or send clieti or money 

order Id Hoi Squirt, 5401 Oswego Strait , 

Denver CO 60239 

Just $12.94 plus S2 Shipping and handling. 



Nothing cleans like ttal wj ter And nothing 
0u1 nm Squirt " gives vou hot water cleaning 
lor your windshield Just hit your washer 
button and your wipnn will cut ihrough 
summer mad film or sweep away winter Steel. 
* A clean, clear windsiileid tor safer driving. 

■ Uses only the IfHT heat from ythif cooling 
system Inot the anlilresel and 
windshield washer fluid 

■ Installs in minutes - everything 1 ! in the 



&r 



1-800*356-8356 'In Colorado coll 303-375-9590 




Is a unique 8 patented 4 in 1 
mechanical support device that puts 
the mechanic In a good position to 
work with maximum reach and 
mobility for long periods, of time 
without the usual back pain. 
Also included: high & low seating 
position, tool tray. 

Introductory Offer $1 95 

{Optional 4 % 4 Extension Only$35 extra) 



ORDER TODAY: 1*416*934-3395 

call collect 



friesen ENTERPRISES INC. 
Mam P-O, Bo* 2703 h 
N iagara Falls. N V. I43Q2 

kw c e HTiFiep c HeouE s 

_J C O u 
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Ail FABRIC 
SOFA BEOS 

WflfTLrfaefari-'s 
Suggest## fiw.ii. 1 

5449.95 



ALL FABfllC 
TOCUNING 



ULi mad a m jv Njliunnfl r Aflown 
£«r Wflnurjreturrng C4imp*n p 

Mam** nr itksg«*=? |W DOT JL 
Fftte'aJ 5akrt> cottee! 

FULL flo" '-uepenriffli v 

, dansifj fuHrn ■T'jf'ilruc^inr' ! 



OAFTAIN'S CHAjRS LimjBKKU g v&kM Fab^ 

Mnd«FiFCteF«s 
Slippered flttaiF 

5 289.95 

■B BIBM 



$ 
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OAFTAJH'S 'H rat-lilt* wic* 
|ggr □ Ipyph af a *™r! Gplk*ml 
5K/3I & 3-P29ilK?n AJTTlfHSlE STS 
Irirluiircl FFVEE a! ltd >. <11.1 c»l 
FREE -^a*. trar.hi • a IS ?akm l 
ALL FASBtC rr^lrh^g Soh 
Biw= .n 're Re-ian £*ie£ 

in Ihn us only 51 B5! 

FITS ALL Vnnq A rTtS TruqNa 1 
- CHAIRS A Sc4u .1111 OPS.llh- 
CALL far FREE I hCiptc Sa-ry^ei } 

1-flDO 445 1830 or 1 703-892-42M 

Credit raid n-jintmr can urder bf ;?hnn* 



BRADD & HALL ASSOCIATES 

BOX 10643 ARLINGTON, VA 2221 Q- 383 Z 

Warehouse Liquidators 



GARAGE DOOR 
OWNERS 

Major Breakthrough 



Own A Garage Door Opener? 
You Need The Garage Button - 
Satisfaction Absolutely Guaranteed 
or tour Money Sack 

* Tfi* Glflft Strtton" replaces your ugly 

dQQ* Opi0rtr?r transputer with a Klylish hul- 

lori mounted in, your car 

* In-jtfUl* *n lira fch^ri 15 minutes wirh verv 
simply inalFucrtion?- Nd SOftCiiMOpIs reeded 

* Eli rfitnat &5 1 ransnulter Pal t&ry by cfteral mg 
eFT car's ba retry fae-ver have lot (place wsak 
:jr dead Dalles .es again 

* K ttep is M rg Iri r-s ou t or you r house Irgm trins- 
iri 1 1 re 1 1 h sTi T h u*v£s car 1 steal il U rhpy ca n' l 
see it 

* The Garage Sutton' mounts Hny*tiere m 
yO u r car No more ugly tra nsmrttera cl su pert 
Id Ihe Sunvtsor lhal may get losl 

■ W&rk^ wilh all Sears' Genie" Moijref 
Ofrrhftad*', Chamber lam* Clapay* amj 
StflfiHy * 1 brand garagedDor openers 

* Uirtgcr rang*? iban a weafc transmitter 
Completely preserves code p ro lectin 
Order one ror each cat. wan ana truck 
MakH A Gtt it GUI 



Credit Carp Orders Hr* l-emo-ME-Slig? 
Send S14.H5 + 2.00 postage & handling 1o 
Century Syatems, PO Box 43725. 

Oepl S6, Atlanta, GA 3Q336 

Please Mfin jM u _ Check 

Check □ Jgi' a □ or W O 

Add No 

P*M5F PRINT CLMTTl V 

Mama 

Address 




LIBO-LENE 



STORAGE BOXES 

FOR SPORT/UTILITY VEHICLES 

SECURED BEHIND 
THE WHEEL WELL, 

STOWAWAY 

Tools. Fishing Tackle, 

Toys, Comoro Gear, 

Mops. Papers, Hardware r 
Taw Cht3Jrt£ B Snow 
Chains and More/ 

OVEH 25 MODELS 

Big BJa/t'T. [3*s BriincR. Bm-nri> ||. 

Chemkaa. Ihl/li Tniop.'] Minm-m 
ftudi'T Pilhlliitdef , Chatter, 

Ratngi’ Rfjuef. S 10 S- [5 Ctw^ 

Jimmy, $uthatliaai. 5 *l iuka 
Sanum . ToyfrU , i Four Kunm^i. 

Tuyaia LjridL tu ivlt. Wo^.wH.'i^r 



GATE-UHE E. 

tailgate covers 

New from Lido, Jrw: Protect yoar 
EuimIuJ ■' LLU?h i'hi^ riurafrl£« qtTft' CiMt'i 
CmlOttiBOd jar yuorJuiV sua: flronfu 
Hitweri S-l O'l Suburbans, and rjtbtfft 

S^S ,:n pJi'i L^jp'ictrii! 1 ! 1 rers'. Shipping 

WhonJ^n? Ortlmhwttml 

24 HR. ORDER LINE 

fhe£ 1-800-533-5436 

NADE IN U5A 



i'jA FE ILJLS E Hd 



HCiwwitm qnt] VISA .'MC/ CHECK 
imDfTcww iK*iaA.TW«OAri i 



SjMIuIr AklJH-Criil 

no rr tMr nst oa y pHuhtt 

( aJX-|RFSS FOR SHTFRlMj' 



imt 






on 



ABO ’ i TAX 
TTAJki UMlY 



I? ft A 1 1 J rATT 



AMLJLJkf 



UDO 



INCORPORATED 



4M3 I^HKJSTKIALCENTEH 
SAN ANTONIO, VL TSi 1 74112 

5*Un tail pop OwtrHnlml 1 1 Jmiwd srixM.r 
rt'pUt'-mvm rvlwnd'Miihii! jWOa^al pHiirhdtf 

iWu Inm^ilj !t» > - a " i«l_L-idi lords’ [*v|uil 



EXTEND ENGINE LIFE 



14,000 miles after 
IrcMliiiy liis or with 
Fluro-Cote,,, 

Irvin Allen drained 
all the oil out 
of his Datsun 280Z 
and drove around a 
race track 9 times. 



Oil wati then put back in the car and 
Irvin Alien drove away- junt to prove a 
point; nuro-CoietrcaEmenl protects your 
engine and improves performance like 
nothing else. 

FI uro Cole's 8 oi botlle contains 
enough PTFE l ihc most slippery luhncanl 
known] to coal internal parts of all inter- 
nal combuslicKi engines {gasoline or die- 
tap 10 360 cubic inches. We tneai 
racial, notoil. Hot metal bonds PTFE 1G 
ilvdf, ihui educing troublesome friction. 
By reducing friction, Ruro-Cutc: 

* Reduces drag. 

* IncteBHcs mileage, engine compres- 
sion, acceleration and engine life. 

* Allow* easier cold starts. 

■ Delays costly overhauls. 

Fluro-Cote meets or exceeds every 

manutflcluFcr’s engine warranty require- 
ments and is compatible with all petro- 
leum based or synthetic oils. 

If the skeptic in you 
needs more convincing call 
the loll free number below. 

Fluro-Cote 

Treat Your Engine Right 




19.95 pM- 15 00 GJippmg I 

kantfeng CaMatnift i esdwii aoc e\ i&ui, m 



| O* 

| 

I ^ 



iliidw^n | [A*^»ariEi 



C#P 



Eiyjhlt 



Send ^och nvrwf £f^ Ln T aptar IrrloTiaf^rai rq. 

PCS Wmj Hid HI Ah*. Stt-I SAfrwiflB, Cir'dna il-uZfi 

1 -800/999-1995 
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CLASSIFIED 

ADVERTISEMENTS 



Sophie Gronowicz, Classified Sales Manager Unruthy NpIuji. CLa*£iliGtf Service M^Aagar 
Mate: S7.35 pm word payable la ad vatic# each LasanhDfi. MEiUmyin Si^wraraii Xm words. 

Bold face capitalised words— St .00 par word sadditionaJ (First word pet m Bold Face ai no 
extra charge, Zip Cade Free.) Centered Headlines in A :L Bold- Face LeHOis ■ -150 00 
tli® newt available issue to place an advartisement iii American No, 1 Classified Section is DECEMBER, The dosing is OCTOBER 5th. 
Sand remmarico payable and order to Popular Mechsnios, Classified Pepartmant, 2Z4 w«t 57th Street. New ¥orit r New York 1OO10L 
Pi tftifi indicate Heading ynder which ad is to appear. As a consumer service and in cooperation with Our mail-order advertisers 
who use post office box addressee for their convenience in hand ting y&ur Order, Popular Mechanics 
maimains a register of such mail-order advertisers cautaiimug thair oomjvimc names and street addresses. 

Advfinjsfrrs uailtg P-O- Box. numher must furnish complete name and street address for our records 
To avoid delay In the publication of your ad,, please send samples and dft&crfpcJVB materials with you: request 
if Vtiur ad does ncl sldlC dourly what Is being CbTered 



NOTICE I WE WILL HAVE A SPECIAL “CHRISTMAS GIFT SHOPPING" HEADING IN DECEMBER. 
AD CLOSING DATE FOR DECEMBER IS 1M, 



PUBLISHER S MART 
BOOKS A PUBLICATIONS 



SAVE -MOWEYr Easy to conwHint'a r*porl 

Send UM Id CHOQSWG THE RIGHT PETOOHAL 
COMPUTER 302 WiAml SdeA frkJgfriiil*. K 19933 



GET NAGA3KE SUBSCRIPTIONS AT GIANT DIS- 
COUNTS Frog (ZqtaJng, Publishers Marketing S&rvifct l^E 
Oak Leal Dm*, Wn^owl. NJ D37S6 



CANCER PWvphrrGn DilIs Fbr Ewiryitfie. Protect Yourself 
Now Order Today. 55 00. JOM£h SlfiHlCkt, 333 Summit Rgad 
WMSttHrillfc. CA 93076 



Change machines., learn how they work are 

THEY FOOLPROOF? SHOULD CHANGE MAC I 1 * HE OWN- 
ERS BEWAHET DETAILED REPORT. SEND J» » T(Jr 
CHANGE, 1M1T7 W, BAY DR., SUrTE 2M, LARGO. FL 
31|f 



PUBLISH Your aouk 1 Jem our s-jcceiiiui aulhora, AN 
s-u bite It- nwted. FuEii&ly adveiti&mg feftultlul books 
jpid lor teot-silted bLiohJi;' &M Vet nwiuuripi re^art 
CttHQh Pm&, oept PM, U WMi3E Slrael, Me# York tOOQi 

BUYER'S Guid* GMrMWiI 3ug«vS OOP-. 

S’! 00 handling FMM. BCfl-PMIDCIe^akii Rn-ad COOU FI 
32922. 



"SHARPENERS REPORT" Months Newglerfar Valuable 
Tfpfl— ScviHiei— 6uyS#ll Used Equipment Free Brochure 
Skog Company. Degt PMi&, P.O. 22559. Minyteapolia, MW 

15*22 



FREE rnsnay miking roporta. Lfcflrn few l© *asm $65,030 
to Ofe Arartir Ehterfi mm. P 0- to 1$G# 

BimlAflhAlB, Ml 4£t>12-103B 

HOW TO tfra 1 1h* 34 m R*ec— Si^ceasfuicy! Fra* deuut 
Write Howa^. 1733 York Aves^a Tort, NE 63*57 



«# SUCCESSFUL LITTLE WKWN BUSINESSES, $1 2JW 

ptW4>*W. Pih* Me. U*il Ord*r, SwMgn MUI R»d, P.Q. Dot 
366, TonafcKjM. WA 9BB5S 



WANT MORE MON EY LOVE OR PEACE? WHt* TCrf FREE 
calaiog The Manor Book con-pany 66 Pieaaa n l Avwiue, 
Mqnteteir. N** Jersey. G11M2 

LOSING PAPERS) Order "A Manual tor Horne Hlng," r or 
St2/S5 mw Presa. Dfsol Z1,. &o* 115. 

OmQ&n. 9 73S1 

A&AM A EYE DIET PLAN. NATURES WAY PaFUCHSE 

FOR TWO on# S6S3 So GARDEN OF EDEN, Bo* 7^0. 
Gft^alon. TX 7?SSO 

AMAZVK3 Calalog el Saleet Book*! $atl Impr^vemenL 
Busl^sss Oppodumhea, Ho# tq, Money Maying FREE - ! 
SalliKk En^ipnacs. Bo* M4Q-PMJ. avnrwIIL f?. ^010 

"SETTLE rT YOURSELF, Easy lb u$e l«Q 4 lfy 1*W4 bOOk. 
Foinma arK knowhow rcr auoc^r^lly turning teckunt 
dwma into quicN -cash a^dwrrwits #iibout -eg a I feai. 
H2M BK PubiiilHng, 266S GreB^wood, Highland Park. 1L 
BQQ^IM' 1 



AMAZING STOP-SMOKIHG METHOD REVEALED. $7 96 

635 WeiFI Corofia #30GPM. Pueblo. Oolo 61 DO* Ytsa-MC 

(7190 64 ±*m. 

SAVE up to 6D% on gas and car esoanses New auic book 
lofitg ho# Rush $6 to: QHE. 1414 Garmam Blreet. Plainr#al!f. 
NJ NJ wdsmi md 30c u* 



GET AMY JOB YOU WANT! Fr» in'brrr^Lipn. S«nd 3A&F 

DAC hutriteat®^, Dpf^DI, Qdjt 696. Prpwj. UT NWWS 



WHY -Hoi Decide lor Yo^J^ael1 , ! Buywi^ A Under&tantfcnj 
L'le Insurance Made Easy Gei Mora Miieagt From Your 
Irwursnca Dollars. New. Easy To Read &uute. How To Be A 
Better Lite Insurance Consumer ■■ Free Details' PAW 
PublisSwre. Bo* 4*5. Oept PMiDte, Trusswlle AL S&1T3 



-DIVINE PLAN OF THE A&1ES", trots Srgm Ty^n 
R^W v Siteh*rt«. PO. Bo* 3»lt. T^tton, Ariion* 667*0 



COPY MACHINE REPAIR. LfiB^h The Basies. b5 96 
Trlplell Teshnlfifll TraJas^, PO. Box 730903 Dallas, Te.^as 
75379-0903 



NOTICE, SAVE THQOSANOS! ftrh E by, **ah*r v^hickK' 
toal yi's Ui pfcf reu-J I h is txrtfc wifttW L- H a prbfnin^^ r. ivanr ntl 

Lijriiu'i ani Learn how ib own your dhiam vehiote lor 
peanuts Must feed Send 3 to 00 Id . the Good Lite. pO Sox 
5777. Dept PM 10. B^yan. T* ™ 



DEER PROBLEMS? K^Mhehi Frp« MjUS- 

rials ‘C^fnplpte IriKCryClkr-kJSOQ North St^FrOduOta PQ 
ios 537 Jd, Bksomf^ld. NU 87413 



SAVE MONEY. Do-tt-Youneir Kits te/ ife™ Satea, Wilte. 
Basikruptey IncorporBlKsn mare. Easy s-lep-tey-siep inttrus- 
bortfi Morwy flack Guari^lee information 404-^46- 
6SC3 



SAVE HUNDREDS or dollars on jjflCHjr caiaiog purchases 
wrlh Ihe Slwp-Al+ldmi Coupon Book the largest lewer ioo 
co-Tipi'i-.wi ooupon book etedicaled lo mail order R&zm/e 
FREE Sh^A^ Hi^nw J^roolcMY with Send SS.® etnic* 
or M O to- Shtip'At'HOffl*. 850 50u*h 4440A, 

Dt-irtr Cdioiddn BQ222. Saiiatection Guira-'ieed 



FREE tmn 'DYNAMIC RELAJLATXJN": Bcwhk*! 

12.66 QdOfd Prttii &0H 2S0. Qyf«w<S PA 19^3 



BOOK GALORE-AII T^pce-Carfi-Leern-^ueHF^da Catalog; 
American. 5429 Tlml»r?i£ il Demer, ClnelnnMr, *6233 



POPULAR MECHANICS -'PLANS AND IDEAS" CATALOG 
“+iu»mreda oi *deu an worhabop |?mjeccs. plsr^ lor shop 
tools, storage bourse*, feats, tumdute. lay? — pu^l afeiri 
ever>ih.n fl ' Smd IU& to: POPULAR MECHANICS. P A 
BOY im RADIO CUV STAu, NEW YORK, N.Y, IttCtE. 



CATALOGS 



STAINLESS Steel Hardwire. CMoteg $2.® Cbs*c 

Ch^asls, FO. few SSPA^. Glenview aL SOfflK 



BUY KNIVES, CUTLERY ITEMS *! Wbiesale Save up 10 
S?% Hug* SeWclkm, SahsiftetiionGu#rMFeed. FartSemce. 
FREE C!i^sg. Smisfcs Mountain Knite Work.?. P.0 to 
4947SO. SErv ntim Hit. Th! 37364 



HARE DEVICES. INFORMATION, PLANS, Erwryv S^telB. 
Pi4i6do-Perp#iuol Mohon, UFO DoctAhOTii* Anwig Pro- 
l«ia, 3D Fu?ilefi W*/e Catalog *2. DO P.Afl Rw^irjirch, 
HIBcrest ftfif., Ho< dsburg. PA 1710B 



SCIENTIFIC 5upft»e^ Cetato^y* - 165 Pages - Qi^^gy. 
Chemis!r|!. Phases. Labware And Mere - fe3.D0 NaniutMl 
Sckfntikfl Prsdocf*. Ate. 218 Mminlacn Rjf»d. Seymour, CT 
D6463 



BOOMERANGS . ,. PBOflETURH, HITECH MSlGNS! 

Ifemchbk! Roturm. IHiw CollerJ.bte Wwid a Beat* FREE 
Catalog BOOMERANGMAN. 'dOS-' 3rd., Monroe LA 
71201-1232 



SUBLIMINAL TARES business Tapea, books. MLM busi- 
ness Owortuiwty. FREE CATALOGt Bamao. 3313 CasMama 
Court, "-3L Ftocktond . iL 8 1 1 OS 



PORTERS FREt PHOTO VIDEO CATALOG 
BEST m ihe Industry LOOT Brans names unique and 
unuauei rtema. {itscount price* Fas* wrvuc*. Fwe 
cdfjy write Porter's Camera Stem. Bo* 626 Dapi PM. Cvdiir 
Fmte. IA SOfi-iJ of phono 1WSU-20O1, 



CHRISTMAS c-g^ mus^c Si 76 non Si.Ct whote- 

satewekfdmewriis? GitmTnad*. 1 1220 Woai Ftoriasant Suite- 
206 FiorisMnt. MO m%3 



PINS. Olyrnpic S-lihr Trfct. fhnx, Lnunry TynoS. STink^y 
Lb¥f NASA 26 Pg. CaialOg 52. ROgiiVsic, to 2*4t9 L06 
Ai^eleS. 90024 



CH RECTORY OF 5W* FREE CATALOGS - 15.W ■ Unsafe 
w Diekelte £l 0.03: Check qfMO - fl D P^Wt&snqns. P O 
Box 1747PM. Timpe. AZ K2M 

CHfliSTMAS vnep si tewv *rgm ppii Gifl Wofto este- 
ig# The S^drehqude. S075 Spkwoa Way Mduntsim< 
View, CA 94026. 



CHRISTMAS err SHOPHNKj 



FREE CATALOG! Drfchneiive gitta things y*u nei# knew, 
focus, P.G to 606 Woodakaa, NY 11377 



$1 m ■ 4i PG ot BEAUTTFUL GIFTS, lOf you And ytnur 
I amity. GUARANTEED. RAH G hi. 5733G S Wolcon 
dneaqro. ILL ^^6 

FREE COLOR CATALOG; Grta tv wtwte Ivnlly. Atterd- 
qbln.i^1i?il4^ignguo^|frod flivpwmd ikils, liOTOC NW 

Ccf’^ell Rd . Dcn.vn"lnn Orrgo" 97006 



HGNEY CI^ FWrnite-FIte' Rtauhtul 5?? 96 

JAF>3. 6617 Fifrdel Am*.. ELdl-mbre Maryland 21^06 



LETTERS hom Sinta Glaus Send chrid'e name, age $6. 
N#nn®fte h^I'b NctoA, 13775 Gunff^iehifi. GuerneiallB, CA 
916*48 



GUARANTEED Pi?ri r 3i1n jwmiPd from phobograpt^ 
MOflMb Studip, 1 TQ RahiL-jin Rnad Isli ^g lnn OnTrtno. VlHA 
1H7G*nrt. 



FREE otuhg 1 unique sifn? books. |<ywrlry persdnaliiBd 
Icrns mpiTf P^ln^ia i30 Esft 67l^ Slnel. New 

York. Nkw York 1KS3 



COUNTHT WOODCRAFTS :i.>3 BRASS Ha-OmuSn iiarved 

i>ebeL afkd :hc?kte^s. PeraorioliJed br^a lags Q^ar bro- 
chures. $290 I'r&luriJdbte: J. ji.ua'l Gi d lw;kru. 5 DiMiv-x>n 
Aye, &IUfli»Sht. NLY. 11715 



UGHTBULB SAVERS! Umfw L«t Ten Yeans. RwhM 
Cuardnieed 510 tw lor Six. Affinity Plane. 3IMD Arh 
HarveA'Ne. K5 66431 



APQA40MM 



SUCK SD FOR LESS. Firsl can only S 3 1 p-eyi* 133 DO D 
IP 4 WBS INCLUDE SHIPPING) Quanhty dtscounte. ELL- 
ERS WANTED IN ALL AREAS- BA J SPECIALTIES, P.O. Boh 
77&G, &jji Jo«,. CA 96165 gr 1-80&LESS WEAr li-dDU-537- 
7932 ). (In CA W 28 -SLICK.) 



IS FT iry* ypu tun buy f®ep* lor under t?og sfirou^h me 
fl.S. GO'^rnmjinr^ ^ ih« teen today! Gall l-3i2-742-n42 
Ehl. 7133 

SUCK Sfl GUARANTEED LOWEST PRICE! Set drur lull 
cage ad lhi-i .&&ueor 1-B00-S25-B624 mCalsI 1W-233- 
9359. 
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AUTOMoemfs 

[Conffaiwd jy^cwllnH pin) 

HUT Gove«BrifefH isekrf £L surplus vahides $100, 
Fords, Chevys. * Xft, elc. For Into erfil£ (E02^ 042*106 1 M 
0Q7 



COMBUSTION: iw* m*w. $1&95 fua*ant«d Feradnal 
**vm. to 3W. WwJhi^n WM 40*03 



WE AUTOMOBILE SECURITY CATALOG: Larges! ** 
lection Ml I able. Do-H-roumlT. Pagans. Uim, hood^h*. 
gLaw detecto?* Allow * weeki tmroediare □ali'rary. Send 
Si .00. Automotive Security EdvtpfsiewL Dept 2, F Q. Bos 
3S2 Platevlw. New York IlSOJ 



BMW - Jaguar - Mfr-ifrdea. - Vac r 'ta and LJlhar tCMlIiac*- 
iMfris. Lf.S. Customa Buy®* Gi^de £4,95 p*t*A it.00 ftaftdlteg. 
FMH N9-PM10 Ctoarlaka Road Cocoa* FL ME. 



SAyE Mtoney increase Mileage 20-3fl + % Add Power m& 
Impfi^ Engi rt Extend Engisns Ute EUmlneS# 

Ptag* Writ* WlA} Be- 2171, 50<*m WA. «2M 



RED HOT bargain*' Drug dealers' taro, boaii planes 
repo d Surplus Your Area Buyera Guide (11 0O5«E07-i0O0 
Ext.£-M24 



SEIZED IN GOVERNMENT NARCOTICS RAIDS! I AUtom* 
bilri . . Vii a . EOata . Furniture Thmjnandn nlNrr 
items. Bl> ^ fl CPesp- Resell lor Big FriJftifi! FREE inTorma- 
IkKV Z1 6^53-3000. Ext. AB33Q 



AUTO Trps Prtwinl Breakdown S2. 157 W. Rk3*w1, 
CteviS. QA 93j&13 



"TRICKS OF THE THADE" Book by auto wwicIwt- 

k si ?.$5 Am^neari Pacific Pfffelishmg,. 1 $ 1 37 SherriMin Way. 

# 212 PM Z. Vfft Heyt, £A 91406 



SAVE HONEY increase Mileage £2-30 + % Add Powar and 
Imprg^r; Engine Pfcjriprnienwfiriipidi Engine Lite and Elimi- 
nate Knocks Pings Frw-Jm* MAPM Bo. 2171. Spikene. 
WA 99204 



FUEL FROM WATER. Ernirgy -reliiEtendmofl with hydro- 
gen. ArtUZUg free regon Wer 'I Box 5363 Lgueitflte. KY 
4Q2D5 



SAVE MONEY tiy detecting possias&e- problems- Lfeea Oaf 
B uyers GukJo-Ohatfcfiat helps Evaluate car you are consider- 
ing. $4 55. G&G Associates Bex 0H.RM. Mabteton. GA 

mm 



VAPOfl OartMtetor Triptes MPG. f^ee terror™ tan* H&A 
Rt PV. Bowling G™. MQ 633S4 



AUTOMATIC HEADLIGHTS LIKE CADILLAC' EASY *Blal- 
laticn. Vfrwi. S312S*nrta Ai»a Cenyoo. tote 20GA. Anaheim 
CASW 



AUTO REPAIR GUTDE-FftiS 3W p^iga g*uter c^n yw 
hundred eM dollars in £®4% repn.r hills hgw to do- 

PlOSl tpairfi ytj j <Sei' Fully tilLrflimtod. Itteu., fur trath novice 
and expel SakEfacllco GUARANTEED Sana $13,95 plui 
$3.50 ter s*u«>irig i&: A/noW Dye. 33 iriarttoft. lOlieen, TJt 
7BM3. 



jAUTQ ttJPPUES A EQUPMENT 



LEARN HOW TO SAVE 

UP LO 50% or nteifl gn g^lin# 4nd tar *Kpht 4A». T>wfi 
can pay tar iteall he ftrat time you reed it Send M^yiey 0 oer 
for Si 2 iS-to- Fox Fire Assadaiea, 1 1490 Luna Row, Suite D, 
DaJiii Te^as t$m 



MISSING A HU&CAPT We R^plaw It -eSG. 3® In 
Slwk Pnisea 1940 lo MBW^Ugod AmuHian. 

J=*f*#fri.Tnre*. R.V.COD Wtfcorw, W451-3340, HUBCAP 
WORLD ORLANDO, 1410 T^it*J & . Bulling 1033. 
Orlando, FL 3Sm 



PARTS: Army and Lhxtfc pm*. %pm* ParEp A 

EguipmenS Co. f F O flax 75 L Lexington, Kannstky 40507- 
07S1 



ALTi H NAT 1 3 r iFtetluikfing Book RPoe. 
Hedeiund Eng^eering. to* S6O44 . Lm Vegas. NV BSlS^ 



BRITISH ppomcSp ^ H#al*Y M<| TpigSriph. 

Catalog ST.Oa Sports CVWT 51 2 Pu* Ffcdml Ptopd= PM. 
Darten, CT 06020. ijZCCf 656^731 

RESTORE Leather Vlrty 1 Write, cell fOf Frees B04tl*L. 
Cofer-Plua. BOX 4D4 Kearny. ISU 07032 301-659-4706 



PROTECT yoor xebicle'B wnmaahieki From snew, ice and 
Srgst FrefJdriteite: U^h^g^012C«PWTtefl^*($Oepl MQ, 
Pinihurgh. PA 16221 



ILLUSTRATED iiep-uyiiep lurw-up prooedurea. Cbook- 
tetl ta Oft Gwiter CyischenberB. fiflSO West Seward. Nitee. 
■IrKji* 60640 



HEW o r e&hchrough oH aooiLi*-* piodu t k .. Sens I For Fr«e 
detain. SUPERIOR FRICTION REDUCTION. 2115 lffih 
Avenue SxhjTi, G real -alia Mdnlana 59*05 



SUPER GASOLINE SAVINGS S’ 00 (refund- 

abtej. ROHHOCO fl^ir BJ213. Ph**n!h. AZ 05060 



AUTOMOTIVE Etettnt^ ^ruutite ZtMA.tq Guk*^. S3M 
Topk, 17.0. 0d!( 13^63. ArlinglDn, Tns. 7^13 



TttUCKS, Rftff T$ & SUFPUES 



TRUCKERS ONI. 7 OVERDRIVE magazine tan girtyo^lpu 
n*w trucking ^ob and buflineaa oppertunltlw, pin) 1 frm 
L&F4J0 or OVERDRIVE. Than, if you r-Jte OVERDRIVE, <miv? 
S14^T igraone yw suPacnplion But M you dtta'l End iCa 
^rythirrg yra s*x d c*— sirrg^ write "cancs? " Bd H» HlWiOB 
Arid r^yr^ r*. Englgae ihis ad ^llh your v&rr*. adages* a^d 
jahgne *H»nber Fur Frpu iisyu. Mali t a: OVERDRIVE, Dept 
frnHOQ, PO BtH 31S7, Tgsc^xsM.. Alabama 3&m 



MOBUHOMES 



LEAKWG HCTAL ROOF? Guide For PROVEN OOTT 
tOUflSELF L0*k Repair y?ing Lg#rg-|*f1w%fl EcC!rMWnioa^ 
melerials. Great lor RECREATIONAL VEHICLES, igg^i Send 
ST.SS. HonieOwner Service Cdrepany. SurM 521 . 1 639 Worth 
C*™ U*e B*Miie^iird. Rldgec^, Ca. 935S5 



BJCWiaSUPPl^ 



WTCWLEE VOUR BICYCLE h FREE In^o LflASE. to 5497, 
Vwiumi, CA9SD3. 



MOTOfNTrajX MOTOTOCOOTETO «. 
supplies 



GOKART5 raclaiy e^t «er tas 35 ip $339.9f, cpmptete 
ca*aS&g Schmiedef, f.O. 8ft. 142, Spddgtewn, PA 

^SOfll 



00 KAFTTS, MimzxfciH. Ate'a. Kite, Part), Engine. Lpwwi 
Phces. Largesl Setedion. 30 Page Catalog S3iM 
FMundabl^ Ka?l World. Oepr. t . 1430 Mentor *¥* , 
Faincavilte. Olop 44*77 



MINLBIKE Kil - $4 S.QG Twn, Tlim and F»r «riMt ATV'a 
plus wd Ffcrta 1900 Whpli^W: Cstalpg >^1h so 

BO% Dmceurtie — £3.00 Kifki 0 Kite, P & Bna 54ft CICKS^J. 
Hew Jeneev 076248546. 



MOTORCYCLES SERVICE ARE REPAIR MANUAL 
410 Pages 1 200 illusirat^na Tr-e latent le^^ggy ^ui:h ai 
I j-tKEharging EtectFcn^: luel Infects aledranlc gniripn 
OiftgfKMttc tet^MMiiafii wsd malhoda tnai t^e ^p^irsd to 
at: rtKHQix^cSes, $23.00 + £4.00 PSH ch&ekor mgr>t*y cn-d+fi 
HCECO, 10*6 IteW York Ave . DunedHn,, FL 34690^50* FI 
ReW Add Tax 



iWAtKlW, HANG CIJPWG 



DESlGN-Buiid Ar p anei. Hang Glides. 3lmpfeF»&d puHi- 
calktrw brochure $i.M. Mo Coy Alrarafl, Suite 243, Bax J. 
M^atten Beflth. CA M26S 



AIRCRAFT MECHANIC IH t YEAR I Lmque practical rrmn- 
rig he^ni^j wIkkA >S POmtH?i«d Wlte-ourmpoir StaliCf*. 
C%i(tes^Wirting Januiry, Mamh Jujie, Septen^wr DAKOTA 
AERO TECH Htctdr F*ld Fpngo, MD 5#i®. 7O1-»T.0W. 



WICKS AWC FLAFT SUPPLY Hgmpbuildflr* Catebg li# 
TuUdtg, Compdeftes, nardwa -e. 660-221-9426 



BACKPACK HELICOPTER phtAm, d^wings, spe^s, 
llO.OC pdbm'a ftolora. &oc E07. Rapid 01 ^ Ml 49676 



AIRBOATS— Hpywr^rtll, Cgfti ptelftj Mgdul) Plens, Kite. 
Prope^le^v gngsnw, Supping. C3tel dg ^wlwrmb. 

Box RM. Meeker. Oklahoma 74655 




PROPELLERS lor Hgwf^ert. Ultra^hrte homebuilM, 
Wind G4n*nflpni. Intgrnnrt.ign JStfl. AmroVK, Rt 1 
1925. Quinlan, Tx 75474. ZUF^-SOtO 



AIRflGATS^ Ll|rd|.{r h i5 Propellers, lAforniB-liOrtl S' M 
ASkey PriiMlter, &&15A C35d LtenSon H*y.. Keller. Texas 
TO4i cair? 



SPAGE AGE PROPELLERS - Rev^tesditarY oompoe^e, 
Keviar gtramd adjua-talMe ouch. $75 oed^ ^r sny *r&p 
W*rp 0™ P,0 to 701, Dofri. PM, Like. M. M4?6 
($1$) 3&7-SQ0Q 



sms&AsmoNwn 



NASA em^iefne, cays, gltte. cijilecnbles Catalog £300 
Relurvdibri! CdllwiBr Trepdl. &?* 3d*. DajlWl. Ohio 



MOVEMRArr 



HOVERCRAFT Pint* M Si|« C^telO* $!■» Uniyftr^ 
HdverC JFl Box 361 COrOOYl, Nindii 61212 



AERO-CAR Amazing hovfriorih buih ea»ly with smbnary 
:ool3 Lawnnowtr engine powt - Cartel 004 man plus 
Hnyftrs. Flios lo^a r d. beekwfl d Sideways aver Inrt sngw. 
WRI#' Complete conqrruckon fKBrtfi end &ochu te. si 0.95 
Atfo-Proiecti, Bon itlSFM. CUnton, Mew Jersey U9099, 



BARTljnT Flyi^Sw^erUllra-L^tHOYerCrflflt FftlEur^d 
In Doc4imeniary Fi^in. "FtKoe BfiYQ*xi " Powered By OrA- 
npiy L.awn Un*f f fngi ™? Ri^*$lf)00 Send To: 

Herb ftfliffllKtl, P.O Box iSdM. SlSWfdafe, WA 96363 



DUCTED FANS * Ofcygn bum! Constfteilion etetarts For 
wrexjh of hovoronrit. JS-® BAR I 6„ P.O *1&. Mr^i 
Beadi, CA 94D3S. 



PICNIC TABLE! Slowjtfay Flonlo Tabic ia a grro 
pienn {fcs^ign fcife ijk« a scissor For c^veriiafii 
Ea^y 10 taitfcJ (P01T164S-.9S). Send arder to: Foputar 
MecMnles, P.q Bos 1R14. FtediB CiSy Stance New York, NY 
ICR 01 



CB^ ItADO & HAM EQUPMENT 



DIRECTORIES: &WW Scanner Fr^qncftcies*: FedwaJ 
Aflftnctefl, eto Big Catalog CRE. toSfrPM.Commarti^ 
11725. 



SCANNWG fiodidK Marine Radius ft PR to 19224PU . 
D*mnfr.OO®2r9 



CB MOCHFICATIQMSi F^eq uencsee. sl:dem. FM, ampliF+Ma 
Li«dkSL kits, ra^Airs, Hgh^rlgrnwioeaoceaaorHia Caiteog 
$2. CBCJ, to 315SJ0M. Phwpiuc, AZ 6®*# 



SECRET CS manuals. modmoAiionK Cate" 

*og *2 Setetan. EriSBfprieefi. FGb B1B9, Ctrpu) Chritb, TIC 
(51 2)053-2935 



ELECmOMCS 



OOPWTLiSS Electronic Soldering Inort* with fteohaf^w. 
The Conri^ikif R^om. 63? Bijsh Cirgia. Anti go. WT 54403“ 



BUGGED? WIRETAPPED? Find Oul f^t! COunteimum. 
autea equiprrent cars sg (1. Cepr, EemiBmui. Box Sfl9P 
BvyNifdL 00 Slt22 



DETECTION ■ &jrv*ilte™, Ckibugg*^, Kite LateJ&l N»gh- 
Teth Catalog ftHMKliH Syttffm&.2515 E. Tri&maa. ifi- 
604B. Pho«nik.AZ0»ie 



WNIAT1IR6 Etoclr^ict lak* 4mm Bdrid Catalog S.W 
F4P Eniwrii^, PQ& 51272. p«tb ANO. Cairf ^4300 



LASERS, From £39 35 Write . MWK ysmsyuK*. 9652 hate 1:1 
#540M. AnifwImL CA 92fl(H 



HAHP-TQ~FtND ELECTRONICS for jpqvale (tweabga!Dfs 
&#fd setiiirlfy pfcdpsetonf^i S^r^d 4 sterns^ Fs^ oateAog Now! 
Huilleres Bex 12922, WklfflOrt-^tem. WC ?7h7. 



ELECTRONIC Nils' Vote Dlsgutsatel nv Bugs' ’trUf- 
phon* Trare&mlltera 1 P!mmw Sfidope 1 Mow 1 CalJk>§ $1.E30: 
XANOI iteCTiorra, 25S4T. Depi 26U. Tempo. AZ 65282. 



MEDICAL LATEST €0 SrtNjmalic* PorHolio $20 

AIT Or $1 flerundabte - Lisst. RrnerpoHmp, 370 AJtair Way - 
2??„ Sunr^vatev CA wm 



UNIVERSAL mtjtiLi«jiftage ^abotetory^xperihtefite^' 
piw& 1 Supply. Wrdt Inr brochure PrppD-rkil S?74i^h 
Street, Epaihi Sevaea 69431 -Dill 



telephone tar and Room Matter ramie LiHUMrT- 

ED 1-Hffl^6M-TAPS. ^00 CltaJog. LISTEN, 603 fig I ft, 
Muekdw. OkJa. ?I401 



COMPUTED t SQFTWAflC 

AFPLEWORKS Tenr.pla.Hfi fOf Sdiwl Cburtsetera- Of Ad- 
mlnBIrslOFa eacf^ $20 DO. R^»eK JOnea. 401 BrtoRII 
Part^cmh, KY 4»01 



FREE COrti^-jter- £1 JW0 +• at hgm^ white IfMming Conv 
ptel»RKltege$ia95 J Lyrith, 31049P«HicHwy Sp #121. 
redial Way, WA9BCC3 



FREE Prognxmg'l IBMpp^ 'B.AppteS t GorWiodorpw s f ISi^ 
AdamRRSiO^. EZRAI2RA, E>bm. S322MCT. Sun Dmjqb. 
92105. 



FREE ISM SOFTWARE 

MEWSiJETTEfiS, lesh Kelp, mafe, 33.000 merndjefa. Send 
SiO.Cfl *or 1 rrtgeribe-^p to: ComipaTfble- LHsara 

G™p. to««i2. Fr u^dcrttote. FL 33M 



SOFTWARE: IrteRfwr^ivte prpgrEpnj I'fitf PC& ClPrtefl, 
Wide hd r -ety, Free CaLeitg! Send name, addmn to: (PM3| 
Software SotecLsOh, Bos 6. -CaMefon Pte&t, Otvttrto^ K7C 3F3 
(Canada) 



(CdPQnued on fiext paget 
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COMPUTERS & SOFTWARE 

^ Conti hutt Tf AVi piACadtflflpajet 

Wfti AHY LOTTO! 1 Lise ECrenoe to ipretfc-ci winning A'e. Vi 
pi^ran- Nillon-wkSa. IBMCDmpaiible PCs. ill* 1ft C*-i 
NQW? Visa. MC 1-MKM56-H25 



FANTASTIC BARGAINS m SaPhrtflrt I*- IBM COWPAIT- 
SLEft, APPLE, COUHCDOttE. S**>rd *3.M tor sample disk 
and catalog mfunriryd wim Lvdfrr, Ctfffipiu'e! CompMUOft, 
*&5 3? Fig. flcom 1&5-. Lanca?^. CA BQ53* 



wmjuitrv 



FREE CATALOG ■ SyE-leni-i UpflTOdM, SAVE $SW Hcjs 
ion. tfrwdefi Ghaparral, Etc. SkYviSIOK Irtish Ceftegseway. 
fefflUli Falls, MN 56537. Jlfi,73^SS3l 



sterco, CAarrrt tapes, etc. 

"SCRAMBLE FACTS “ Cell 716-9434130 to h»r « 5 
mlntrte weekly program on ihs lAf^s d4*v4opfflemte In the 
*ai*t|itp mdustry 



TV, VIDEOS A VDEO EQUIPMENT 

HQTICE : USE Of CERTAIN ITEMS IN THIS 
CLASSIFICATION RE&tltflES STATON 
AlFmGRfiATOfi 



CABLE TV CONVERTERS. &trent m Allinti. JfrtipId.Otk. 
2+niih, Hamlin Marty olhera, "TIEW" VIDEO HOPPER Th* 
Copy Kilter ■ Visa. hlC 4 A™ BA0 ?n* 

4030 Beau-CkRue D* . Eagan. MH 5*122 



CABLE TV GdnvartarB, Pilfer lOr (roping any c.tumiw’l 1 r 
ai 



T,y, With Fiitan, Birethum §*-00 .D.K. Video, 

BoxSWS^ Vln-g^ln MTQM 1-;33 5h-7 52-9302 

CABLE TYCOHVfRTERS W***ll ontyHw b«rl luwp.^i, 
i^&fpQQQ. ET.pOlQf Ate Produda, P.O. SohSK, 

Dnpt M. Si£50. ME 04072. ,KJ7) 96743726 



CABLE T.V. PRODUCTS - We REPAIR, TRADE, Buy and 
Sell Call Sat 1 -612^1 -*6B3 



CABLE TV CONVERTERS - FREE CATALOG - AHXOMA 
Vnito 3661 N. Campbell. VSHHC. T««pn, A^on* 6571&. 
1&02|»S4U0 



DECODERS. Dascnamb^T,. Fr$w Catalog TOE. 

Gos 30. BtrooHivr., NV1T23C 



CABLE TV DaKramb+ararConvBiriara Tw wamnfy, C4b 
ak>$ T2.0D (refo-ntfabtoi. Lee Etarmid. S27 Thke A**,. 
SuilB 22SPM. New York. N,Y 1«H9. toT*nm;di$« (?1 2f 
3544 Ordflra UOHH-1101. 



CABLE DECODER SCHEMATICS Butt ^gr Own N* 
uh«Sca S&.O0 ATG. PCB Hi. Darby, GT 06410 



SEE rpili'juy hiici-jy aa il actually battened 1 World War f 
ib/uLgR tfoe Falh-und* tsnnpalgn Ort ■ 3CC ’rles on video- 
assert Send 5 ; DO for Nus^aieO caisiog .internal -or. a* 
Historic FUkFiB, Inc.. Bestf 57A,Swt 2?M^ CTi^g®. 1L M2S. 

VIDEO sender no- mres watch TV m anry foom nven on 
palto &B9.&5 plus- S& Bb- ahippm^. MO, OK CO.O -o video 
Ssnde*. *61 wgiftt WiHow I03P, Long &rach s CA 



CABLE TV DESCRAMBLERS, run liUrt, itns 
mOirn FREE U4 (nnhiteG TW Cahli, 12062 £.W. 117 
court. Slide 12E. Miami, J=L 331 B6. §00-442-6333 



BEATLES CONCERTS op VIDEOTAPE SJwa Stadium. 
Totcro. Washington, Magical Myi^ry Tour Ss^.OC Mdt» tfl 
rotir S® DO plue 15 » *hlpp«o VIDEO WAWWK. B*i 
1181, NJ Q7753. 1 ^2370064 

VIDEO HDV1E5 GATH ERIN □ DOST? We trKh lapu Ol 
Iia#valg9 "heVid^d Club. Bon 467, Ollsvisie. PA Ydm? Free 
Into. 



VIDEO TAPE REPAIR m P^™.™>n% r^r ynyr VH* «r 
B«ia iflpes Eaay inatry^io^ SB-&5 SI EK lisndlaftg 
Cd^rnia rnJdvrtt* *^E *t,^% »tta la*. Eli C*raan 
CDmgjiny, P.p 1?1BPfcft, CiAvetf CSty. Cald 9fSS2 



WiO TAPE REPAIR KIT, Ch^k. purrr.untfnl r«pn rs tO 

ferdk^n VMS ^ Bela lapaa |fi.g& Swl^AdlbO Gufif^nteed. 

Nina Lntti^itftari. 9033- B N jw. DmiLha, NE 3B1Z4 



Pferw *5< VIDEO MDVTES'L No membeJEhip liee. dally 
charge fhousaads or idles a^Biisfcie Apphteiiort^aieloq 
*3® rwtunMm 4*J Video Ctt. 719 M Dept VCR3. 
PrdMi^ii irt. R^ 0SW7 



CAWPB1S & IRAl-EHS— KITS, PLANS 



MOTOR Home Rians S2S.B5. MC Harte. P.D S<k 13S7. 
ThontfioMMa. FL 3MM 



BUILD TOUR OWN , Tifyifl Trailer - FIHh - 

MorndwiWie - Campm - Plcku& Ciwer - Flan* - Patbema - Xit9 - 
CamUxi |1 - Gien-L P-V'n &152PM BftK IBpDA, 

MIHOmi. CA »7TH5. 



POPULAR IWECH«nCS*OCTOfiEP r 9S8 



m TRAILER plans Mpsdrs^M. ViMily. Cat. Cdnilriie- 
twrHSlroog, Sl^namlintt. geo<lipcikH^,eeally by in. Ca 1*1^ 
U.m i Refundable}. T w Along 0**15107, g*l*m,QFI973Q9 



THALER FW7TS 



TRAILER Pad* Marcy Kdfd To Find Pads §2 Page CalBio^ 
t200.Qyef4Tffll&i^ 1656 Auburn Rtf., fcc^aJer. Michigan 

W ea. 



BOATS, OUTBOARDS, THALERS, A 
KITS 



BOAT K.rTS - PLANS - PATTERNS P*wOOd .WbOtfEpOxy 
■ RbefgltK - SM ■ Aiunanymn ■ WORLD'S LARGEST 
COMPLETE UKE ‘iW S*ibO*1t’ P0w**0*fct - Cruisers 
Speilbdfcl^ ■ Hdu«bd^i - Hydj(}f{iiinei - Tunnfllbulla - 
FM^bbui - Dut^buai* - Canoes - <ayflka - Dei iea - D nghi« - 
MumhullA - SEHD FOR CATALOG £3.0B (Airmail fj LVi 
mcitirtSfla SdpjHiee Calaic^] lEpokiei Fidergiasg. Flotation 
FoamhBOOK ’ ArnaLeur Sd^t&^iiding- . &] 00 

CLAftKCFlAfT, lfrP Aqwlana Tonnwda. NV 14150 



BOAT KITS - SAIL W-W FIBERGLASS. li*l- 
Arriicne cm «a«nbld FREE *9 fw C4ftAl<^g LUGEFL Ddpi 
BC-IOfl. PO. Bojr law. SI- Joseph, MQ «4$0C. 1 -«h>BOAT 
KIT m MO: {&%) m51 16 



BOAT PLANS - PATTERNS - kits - Hundreds ofde^mi- 
4' - Sailboat - Pcwertmafi - Sportfeher* . H^-pcbofirts ’ 
RoMxaata - Ouckboafe ■ 0&?sbdSis ■ Ganw^ - Ktyaka ■ 
Hydropeanea - Don®: « Sbflfreilorg * SimpM r^i^rudie^ - 
Fhiofvtn »¥Ffn«tionfl - Trrrnqflwiou$ Gigndl^ 160- 

P CATALOG S3-W | W . W Aimaig ■ lndu<M« Fre« B*flL 
building Sgp*isaa” «#Ml04 - Fa»ngS«4 - Fa^eniftga ■ g^j« ■ 
0OOk$ R^vijlunbnary ' Rcwfyflri(VRoity5hleld " manual I2.EK 1 . 
GLEN-L s j 52 ffesetranfi, Bex 1B04MP, Bellllow CA 
m to 



EVlHftlJMS - NEW TW7 i&argain? ■ Top Bra^fs ail 

sum 12 €0 handling S&dtl hAcCul^h p^di 

Eiectra Minne. 6l0 Fioad, Lynb™t. Niy* York 

n$63 



AJRBDAT PLANS, PROPELLERS. PARTS. Nev, IB page 
MrfO £1 00 PM A. POD 647E, Morgan, UT B4D5D 



AIRBOATS, ENGINES, HULLL PROPELLERS, COMPO- 
NENTS. Your one slop num ’mt tl,0& Dgn Snyifer Go-k 
122, kfallland. FL 3S?3l 



B0 AT DOCKS design and build yovr ow^wilh our drilled 
and welded ■cofnera- i^S ?c*r**e info and prices l^oiihem 
Ltd. RD4. FohBP.h Y 13^1 



ATHLETIC EQUPMENT AND BODY 
8UUMVGCOWSE$ 



B1GGEFL More Poweriul Ml^£ es - laaierT £-ee Bo^let 1 
UNrtHiBS. 66§4A DalPtkl mctiQm «24D 



KUNO-Flf Faee Lessoni Send St SO for Postage Met**. 
Bo* 1755. Dept. PWiflBJ. Horwmte. mm 



MUSCL-ES Awesorr-e Bulk Stredi^h Fs*si i Fr^e Dcmil*. 
Triad. Bps 13M4T. Raleigh. NC J7606 



SAVE 'V> Bddybui^»ng Supplener.it 1 Free Casrt&gl 
Vitamma. Bo* 2073- 1^. Heading. PA ift&06 



SPOtmNG GOODS AND EOUPMENT 



WRfTTV'S DrigFVHl gott utubmaking twft. 0o^ W3l7*. 

EacondMSo. CMftm. [61^ WHfll 



FKHFJG, 1AQCLg J LUTES 



FREE *ink^ Mold C^lalbg [?Mar ICKj 25 ShAptSk 

Cann«rt'p. B0i 2S^M. W^t Niwiem, PA 



GUNS, DECCW, HUrmNG 



HUNTERS and 1 rappera free HM Page Supply Caiatog 
SouPwastem 0»utdocf Supphee. R-3 Dep-1-IPM. Ba&een VA 



ENGMES, MOTORS 



BUY WHOLESALE I 1B4 PAGE ILLUSTRATED CATALOG 
OF REPAIR PARIS PCJR POWER AND NON- POWER OUT- 
DOOR EOUHPMEMT, Pads for Small Engines. Lawn and 
Gulden iqui^mem. Cm^nurw?, Kads. irini&*R$. Mora 
htlu4H M«nukM. SpiltCiiHy T«iJt, AtPWH»44 

Sand S*00 Sev-Cn-Parm. P.0 Sox 45231, Dap?. P. 

Somervlht. MA Ei4* 



SMALL EMGK TROUfiL ESHOOTftiO GLADE Sand *7 95 
la Lzh-:-'" Entef pfiies., P.O, Bpk &3 i, Fremom, OH 43426 



WANTED ■ DETROIT pt£S6L m INJECTOR CORES. Ca^l 
Popa Hunter 321 -4234 



TOOLS FOR SALE 



bolts, Screws, tools, wholesale, direct. Gu«- 
*«»d Ciltfdfi Sl.iw (RerandNiM). CarmtciE. Depi u, 
ft. Brrsini. wnwwteSigiM 

REvOLL/TlNARY New W^eneH Owu^t re plates both open 
ersS 6 box wmrvEhes. Stopa neund&d odF-^ra on rnds and 
scrapped knuckles Ufebme Replfloomwil Guarantee. Send 
$i fs^rbrocn-uresdaclorydiPecI pricea Camtoo Ts>oj Co .. PO. 
Box ^262. Pleasanton. Ca. ^#*66 

u UAqMETlC MThi-bii homey . . . tor electric driHa*4.ffi. 
SoJubonj, Bo* 7216, StaMilne, Nevada 6S449. no tor $40.00) 

POWER Tools A? Diwckfnl prices. Makua, Bmt> Fitud 
Free Calalog Bum Tool A Supply. PO Box 8047. Orpe** 
Bay. WJ 54306 



UPHOLSTERY SEWWG MACHWES 



UPHOLSTERY M#ehln** wish Walking Fe^. Cwn- 

phite neatly id -j*6-bHy 557000 Thdmpscri Medal hN20l- 
AVAILABLE FROM YOUR LOCAL DEALER. & Ordei direct 
jMAMtr Charge-ViBa! Ceitw Mtg Inc., f.O. (&ox 12110, 
Lu&ibock, Texas 7W52-Pl»ra: 0») 7*^5774 



MAO-nNETTF, TOQLJt A SUPPLIES 



TUBING, squaneand racSiwt^ulAf. 3 j«L 4 x i.^ioZ « 2: 1 
* 2 h? 1 '.-V K 3; Lstfi and ptk:& Strudube Dec-i A. 549fl 
0r«ck^ilH R4 . Brathivlllt. OH 44141 



4" METAL Cutting LAUU St 09 .90- Tsig. I5W6 FYoGlor, 
Industry, CA9'.746 

BEST PribK. Woodworkers Machinefy Cgtahc^L Fr«- 
MgKiiiiigpr., W.QM., Jghmwn GUf, N Y, 13790 

SMALL POUffliRr Furnaces, Supplies, ffee SiterahHe. 
Pyrimia Prcduda, 3736 South 7Hn Avanue. P^wendt, Artrons 
asMi 



LATHES, Mills. To^i. New SI B*y*Ridfti. BO* 
S36V, Humtant WV 255^ 304^2-3539 



LATHES - WDUSTriaL'HOBBY PROM 5S5.W, METALS, 
SUPPLIES. LARGE CATALOG S2.M3 CAMPBELL TOOLS 
33rd YEAR. 21 WO SELMA RO, SPRlNG^ElJO. OHIO 
45W6 1413-3326562. 



STEEL, Akitninum, Oraie— Sheet. Bar, Shnpi Supp^iaa. 
PlBfna. Wrtta. CEl, RR1. &o* 163, Cameron, IL51423 



SCREWPRtVtNG BITS, W4r1d t Qrutojt Setwton 1T . 
Shg^ey'f , 5941 Lnngtord. Ouyt^. Qhkj. 45*24^3940 



LUMBERJACK chain jaw sawmill* pgwer-la^d B.-bwn 

Enginae^. sok 40 wait Point, ca 

BANDSAW or Circular dimension sawm«ll 5-25 H P jjer® 
of k Is available. buitoflSOC Lrlerailupa S3 Wans J2S. Sado 
Csnatractora. Forbu St.. £as! HaHiord. Cl. D51^ 



DUALITY PARTS CLEANERS tor If* PltfirtsiOftil If rW 
Hsme Wnchu .1 i. Ffee Catalog Build A I Cerpar^LiDn, 
W1450fl b&bolmk Ave , Menomonee falls, WS 53051 &XZ- 
55fl-Z1*a r 41 +252-3230 

LATHE - W fefU- ’ DriW Pkrakjn ITflPT Thiw m On* 
M;k::hiMK TpOl. ' 3 tHP Mu'Or. U&avv CSSJS CunS^rucI dt.. 
450LES Data! It 647-6257, ShOp-TiMc, B&x B3477, 
DerrJng, WasM^i^lcrt W244 

ATLAS Lathe Herts ftocesso^ses HERMAN, 1+3te NW 6£Hh 

Street. Tamarec. FL. 33021 



BANDSAW BLADES, Any Size, i^-te literature King SaN. 
6641 Fi [Jeweler Drive. Norfolk. Vl^ma 23504 

GERMAN Ladhe &^12‘ High acouracy. Write C&A 
industrial. SM Cerritos *F. Cyprew. CA S0630. [Tl+i 

MGLTV DRIVER: Cprwvm aloctricai dr-ll to pcaw^r 
driwpr BailbMui^3 Chyc* id|V#»» kb Any *ci«w. hold* do 
np>Hy! 3 wflirtg deplh to refuel, tourttocSank tnp^biktY ! 4 bfe 
16 95 Fme CaHl-pgl CAT£C Emprpriws, 4& fcridge &|ns^. 
^.Ppiham._NH03Sye 

Tliff-MATf R.S.P. Moldi, machl^ea and n^-joh more. 
NEW I Head PlasHra olassih^tion 



ENERGY WWG 



SAVE UP TO 30% on yiour Faed hes^n^ A ■KJoSing c&st! !■ 
Hepan shciws you ftcr* ' Write: A torn, 2519 Mefik^. Newport, 
AR 72112 

BACTERIA GENERATE BLECTROTY tin 

pr^nk; wipui 1 136 p-^ibie Now you tan mflkfl a 
S4fMP2«nr yt?ianiell Sim^ In^rutlrt^ + report 55,^0 OrtJpr 
Now 1 Fimrty MQ Ln\vr'pnar.r„ qR? Wnlnrvilk. Ima Sc^li^. 
Ca-addBCP 1VC 

FREE ENERGY!! FuflTKiA$$ Mclurr; nnd firmr^itor:: Anar- 
mg PrinDg>lBe and Details. F-t&A R2EP. Green. MD 

63334 



SOLAR Ml ALTEHNATE EN0KTY 



SOLAR, HYDROELECTRIC, WIND POWER equipment 
CATALOG. S3,fW. U,S. T6.CC' rw4v>. WESCO. Bor t». 
Hedwdy QA 95*63 _ 

(CMittfltifid on nezl page) 




ARTS, CfTAFTSp flJFFUES 



KXAR£MTB?NftTE DOGY 

^^^^^^^Q>nttnti«nran^rajedln^*ge^^^^^^^ 

MSTANT EHwk* you w msfce **■ lM>me. Legally! 1 Sa*e 
big fm\ corn 30 p#pe tit **mm »«. JPs. H4 
Kniphinitfiijytt Sd'iynmrfg, IL SO-iiMOG*. 

SURPLUS SdXAfl CELLS. panMs, Hug# Hfetilonl Cata- 
log JJ—FtotyndibN Applied PtiotovgUwn. Bom 2773, 
Staunton. VA 24*01 

COMPLETE Sola * Etactnt Generator tPlKHmoflaic] Cata- 
log inc^Hfes ftV. Cabin. Home Kita, Solar ^^oiwmsd WaJk- 
Iisk 5(rwtiigh*s. FlafihligMa etc. BOO. SOLAR SURVIVOR 
SHOP. 323 Souta McComasSi. . Wichita. Kansas 1£?2l 3 "ilfr 
B«-24W 



HOME CRAFTSMAN 



HAKE WOODEN TOYS* -liiritg^. Mr,ll hqujos, ckjcfcA 
ribugit tJnife mu-hI T rir nnLr^intfKla- £rah:v fthtraiEur# with our 
pldiiL. v a-lK kikb, bOOka, iupphtb - Cetfll 5^ SI .00 - 16 ‘ * j *04- 
4363 - >^n*rry Jam Toys, Belmont Ohta *3716-0369. 

WOODCRAFT PATTERNS, W ndmlltfl, Witting WMIl, Bird 
Nausea. feeders, frying Chick, Pheasant Outdoor Planlers, 
C^aA&g Si.® Camera, 1I&40 US 2? North. EMMA, 
Michigan 4HLSJ 

FAVORITE WOOD TOYOL Panama, Parts, Wheels. Catalog 
51. OD Tovs and Joys 0 w S26M. L/ynden, Watt &B2$4 

FULL-SIZE PROFESSIONAL PUNS Catalog S? OP. Cw 
2CO pnofiMionilly devpied plan* For tanWIng fumiiuie 
Tradition*! Eansy Arn*ric*n Fumfeurv 1ng , CP-Sfl 

1EV7 Elmdat* m., d*n«*w. IL 00035. 

OVER 20C WOODCRAFT PA+TERNS1 Cr4Jto prdfiubh 
aJs+HvtH, mafton, rssCk.fi Jlpv^lAs putdeb. alphabet! . 
rnurt 1 Poflimi Plus wuOdcrah cAialDy S7.ffll SiliSlOCtlfifl 
Gua/anuad' Aosetfs cJFM«t Bo* 7387, Gome NH D3BB7 



STOP peqtiOH'c hook laMohu 1 ' M-C'ips Fit jie peqboard 
Guscmteed porfecl wkriiofi Fw santoN SO dip* spr 
SMS poetpoid Aetoch. Bgn6J38. Lawrence^ He. N.J 0A&48 



MAKE Yaur Qwn RirfwuDCI DL^nnsl^j Wtfl Pj-r-p Fnr 
LawftQr Garden FrefrlttftKmalton. D.MJ. Enterprise* P.O 
Son 2 OB? PM. Sun City. Ca|. 9233 3 

WOODWORKING PROJECTS fix ttrcirm-s or pleasure 
mid 52.D0 P.0. 6c* tSS. Clifton Spring*, N.Y 14432 



Pfl Of STABLE ' COUNTRY CRAFTS’ Made 52.000 on* 
weekend 1S& Kill iMtinm*. i$us technique. 

snlylJ.ODirvhpiiUbh^H^llaWbHk^ PU81&, IBB 

IMwI. Hartvillc. OR 44032 



COUNTRY WOODCRAFTS - 50 Select*) 3S SO 

Wfcihpft Pirts. ftm 1^130. 5fl#rt*nbMfl. SC- 29319 



PRODUCE MmiATURE FIRING CANNONS ™n0m^«lly 

VUng w^SlWhe, hps^tl&pl*. CCrrtfriO n Ptpns 

52C 00 IlSP^seLi^h. i’QB 1509. Ca:nbiidyfr, OflUirld. 
Canada, N'iF*»7Ga 



PVC PlPt PliRwroHE piffM. Kit* Md Fn» 

arocriura. CasuhaF. fla* 206. Tew^abyry. MA 01 876 



TUFF -MATE R.S P You H tw sr^aMd ipr n J ^ " R*«j 

ellOTrfHVsnpn 



CAPTAIN'S BED. GttJ4t Far A cFii^'i rtotr Build Shrb 
eopnounlcB^ 3-p»ce unit w»'a -dnKtsw. desk and bed Tn* bad 
•& aurrouodad by g LMr>d rails and i’>is wuinety ^op j- 
drwwT itr^iF «nd d^k Also coniwm aNdH*a lor kook* 
An<l plrnly qf flWP* tar d&irtfl hdrti*w0rt, reading ^nd 
wnliig. POI &50— W-SS- Ordti pl«B Irtji^ F^rpulir M«ti» 
idfc. 0 *K 1014. Rad id CiLy Station, Non Verk. NT IDIDi 



WOOD, WOODWOnKNG 



FLAWS Plferwe Tatrte e o*h&rs £3Q0, FBtemBftn. 41 Lehigh 
S9.. wiRntam Par*. N.Y 1 1&36 



PLANS, BULEPRMTS, PROJECTS 



tVATt^lLLWDMT^pnlMtu; Gard^irvLiar^cip 
ing AcCxmoiy. EAar Tp-f^llOw Dfeia^ad vrtl^^LiOili - M,QQ 
Norttwwods, HU - &0M, 4347, Qra^lng, Ml 49730. 

EARLY AMERICAN PLANTSTAND own i^ih 

ifflsy to l'c!lr?w pr » Ik and asaarAbly j nl; j>_IiuiU; Sand SO 75 
to RRD Eriltjplrlit'i. BSp 123P. Dalton, Ohio 4461 B 

LASERS: PIH ftjc 5 .Pbum Uvm* Jib LA2EX, K 

Winslow Av , SpnmrviLk, MA 03144 



AtStAtNT CAH ft BOAT GA PACES" I Hr. Set-Up Frtvh 
£299.00. ftm Brocbyr# Irrc . Oept PM 7^3 F 

jiEsksnn. Spo&w, WA wap? (509Q 4$4-fl22I 

BUILD Beautiful atones shad Free ostar s Util* 
p.O Bpr MW. Ewpndife CAJHOrni* 



CAfiMtT fT£FAONG KITS 



CABINET rising hitf CuS'un-uaK doiiiS £ eetl-abck 
vprNjHi> Spmpl# dnnr A LTt£tryslionid lltorirliK'A, |12.9S +■ 
shi^ng. tolundable Wdrd*f. t-BOCMM-BQIB, 1-313-585- 
9Q03 Vlld-MC 



LOG CAHNlt^A HTAMEI 



FREE LOG CABIN playhauae plana with purchase -el 
LINIQUE, EASY lo byiid sJaSwDod 'umllure pi ana. £ncto&a 
95 00 Id-: COUMTRY GROVE, D«pt PM*0, 3l0S Sastord Rd 
Fr^teriffc, MD 21 m HURRY! LIMITED qUANlTTY 



FOR THE HOME 



MESSY GARAGE? Ek^kgiv^ dMuilcsrl $1*01 Ip abMUti^ 
9ul giM'ag* K.flS Mdney gySraniq® 

Publish^ C^fnf^v. &&K 3704S3. s*n O^gg, CA mm 



PLAynCS 



CaSTOuTE LKimd Phasnoa. Cryweal c\eM. co^ara. F or 

catling flrptwriding. l-t>efs. 5 AB3i^ r^inpg arsd 

T^riDduang witnour MeHcftAa^ing Suppiwg £2.03 

CASTOLFTE, Dept BaM-^PM. &ga 38t. Wwrfatwk. IL S0SSH 



FREE SaiTOle ’ Rapid Sat Liquid Plasllc PROVEN uniutr- 
&aln«d See to appreciate T-utlmarfrCfwrTAok, hK..OfAwar 
103S. WsshmglDn, MO 630SO-1SKS9 



DO ITTO4JRSELF 



METAL Etoropietw^ Kna. Ktrnpieis. SU.SS uriotMk 
ft 00 Jiwfeonw. SfifjdPBa. OneroAM. towa Sl0i2 



GROUND OPERATED GUTTER CLEANER to 1 D ! r Easy m 
hnd peilg and asaamM*. Plana 93.M? JnyKIwn. FO. B&:«, 

2663. fvereft wa mm 



BELT COCKLES tar cchoa of atcsm, bucktae, 

Kfrtelry itiQumings, cut Mc«ne&. c!dc* works Whola^ila 
ealBJog 2Se fldKsto Corp.. 101h Si reel WheallandL 

Wygm^ngi 6J20T 



ftADON T1SY Kit. Everything needed 10 leal your twm 
tar rjJoii Send |i9,0frEp- FUidgn Prgbpghpn Sernice? Uept 
S, PQ.E&X 158. HumrfteHtawn, PA 17036 



ELECTROPIAT1W. Complete Te^tbooK Eleclrofilale 
irfetfitnia.t#dnmelallwH.. In.SS O&iepJB Fnee Tnopia. PaJ*n 
Ray. FL 32»S40» 



INSTALL TOUR OWN IN: GROUND SWIMMING POOL tor 
Ai Ibw as 31.5S5 0Q. CheswicN PckHi, Ri ^2fl, Oveswic* . PA 
15024 41 2-274-6400 



ARROWHEAD MaKing. infl^penBiva Hobby. UHormatton 
SI. 00 CornmonB CrMta. Ssss 5012 M. CerHpel PchpI. OR 
97Sffi 



4,371 CmAldga LisiAd. Sources to^ Astyibw^l £j.00 
O.-ieCIci-y BOk K152N AllO^U. Geuryid 30314 



CENTRAL VACUUM SYSTEMS |-Mall YQu; Own 0)aai 
iiluana4fld instnudidn*. btoc r - jres pana ? *6i S" DC WfJ-S. 19 
Harbor A^e, NH 03O60 



SAVE THOUSANDS 5«llifi$ You - Own Honrfh InfprniaiivB 
fftpdrl.afeeraH ss.03. RTQ, 1 89- Sta-vy Rd*d, LATMtAStor hfe» w 

Ydrk 14066 



SAVE THOUSANDS OF DOLLARS fin y««r home dr 
bjarft&j& me igagc Rel md reef eataie broker and investor 
Sriewsltow-Deidili BiSPfoduds, Be* 33S Madrid N.Y 
13660 



TQ2 Pfodust Fcf tniilaa tar ?wnne ft aufto use. Gua^ajiteed! 
S2 30 LST Unique Daribuilng, S4B1 Airport ir^dn Ste 
1D0PM, Irmng.TK 



HANDYMEN (WOMEN! - WE NEED YOU - NOW! 
KANDY wilh screwdr.verjpiifrra^ We pay you SI2!^-4T5& 

Wen* (or mor* 1 ) t200 Muif»dabi¥| njgl-w?:* dnta«i 
HlndyMiin. Bn>. 92. Wtttmons, IL Bm59 



CHARCOAL WATER FILTER 9W B €hfi/nitaa nmoMl. dMi-ild 
under $20, hand luhk Plana $10. Fugera, 967 Pirwn, 
Mmiimt, CA S4553 



CHANCE your ow lawnmowef blerSw? Hvn paisnied 
Igg4 iimplifio® fta? jQt) St 0 05 P.P. InFt? $1 00 Mjignadyna. 
41.90 Wvertde Drl-i,* Columbus. OH 43220 



PROaECTlON TV , Oonwrl your TV to p*qpct J to<n 
piclu j e . Easy! flesuha rom stable to I2,b00 p^.|Edtorv 
PLANS AND 8- LENS *2* 96 Pro+mlonel SyMema 
a^eiUPfl illustrated Catito^ Fret MACROCOMA, ifBB 
Main Street, washtr^ign Cr™mgi. Prar-nirylvinia 1|r|77 . 
Chf^toe^ On3#rr 2&m. £2111 738-3070 



BATTERY CLOCK MOVEMENTS. Bain* H&dtWM*, CAM- 
leg Si Ob irtlwdabJeL Y^kee Rngenuily. Bar. 1 13M, Ms*. 
OX 73S22 



CLOCK WORKS. W&mJ clock Monks, tocfchfiund aup- 
piies Mi" bucK^et. cui Mnnoa, etc. Whotoealo catAtog 25( 
Ftaade Cetfp . flOi s $ 1 Offl St^wl WhafiBland, Wyoming i220i 



C0LLFCTI9LE An Birds. Dago DucK Stwnps A Prmla 
C*ialgg:(2 «P8H. Depot D*pt PM5J. Sullivan. lL6l«i 



STAINED GLAS8 SUPPLf£S: EXCTflNG SUPER 

CATALOG -PM *3-00- CORAN-WOCE3 (WDUSTRIES, 509 E 
SECOND. BOSTON, MA 6^127. 



GETTING Started Wt Stained *100- WhiffcrrrvQra- 

Bax 205 5T. Horn over, Miaii D233g 



COMPLETE CLOCK KITS FROM S5.9Q: ivluaic dioveftiersis 
ti 95! Csmpon&^iB, p!a?hi. epo^r. praita - 800 -ctock- 

meking rtgmsi WboleMta eartalog E3.O0 (trediledl Steetear. 
PO Offic 483P, Ancto^r, HJ 0Wl-U*63 



U£ATMIRCflAFT SupifjitB^. tools. Hits Catalog $1.00 -Ifte- 
lyndrtle) CretMr. Tombwn TK IMSS-Om 



TUFF-MATE RSP Am^ing w malarial CWRfTS- 
MAN'S DREAM. P^4d Pfcj^ig* cl^LSiligalign 



CARTOOMUa CQMNEIK1AL ARTS, 
SIGH ffWTWG 



CARTOON tor Fun ar^f Money!'! Free Booklal'! ! Cartoons 
Sg-jt 40&14A. D^ ra n. kkcin^an 4d2^ 

LEARN Sign Pamling, Pin Blnpaifl Fret Ciftalog 
KeyJmann Cbhlp«ny. Cn^erto^n. kktoWJn 61i02^ 



FREE l^spnt'B-^k? Sign Painting, PUnptriprng 
Nuhwicrt 39400 W Pin?. Si- Lgyi^ I/O 03 1^ 



LEARN SIGN LETTEfllWS 1 mm Sp^iil $29.95. 

Video. 5 13 Hawthorne. Fl. W^r*. m AESOE 



SEND- 53 ta Hams. 2ijH>6 Sgu*5hwe5t Pin^iKter. Rorflend. 

Owqom ^T^QLX Fgr "Carfocins " 0QOk F <Plus lne|ryct»ns.) 



MOOELSp MODELS SUPPUES 



RADIO- CONTROL Airptanes Soars. Helrtdp&M*, Suppbe$ 
Big OraKsshi Catalog, $5 0D (Helundablel. MesSelera Supply. 
Bor 3-1QP, EclecllD. AL 36024 



WORKING Siaom ^odete. KVi: A^mb i!U New Slunn^g 
34 Page fuH-CoIxh Catalog i^.95 Retwidabta EKer too 
M-wSela Tractota. Trams Cara. Stationary Engmee Marine 
Engines. Acoessoi its end Paris LaqpeDtscod*!.|&i Dtamond 
Enlarpr^ws. Oepl. PM6. Eton 637 Alemandna Ray. NY l3Gdf 
87^475-1771 



MACK. TRICKS, JOKES, 
VEHTmjQQUKM 



FltiE CATALOS; Venlntoquiam. Ma^ic. Clewing. fUp- 
petoy. gall^fpssngl Sypp^iHL Inilryglson. Cntflflam SUWW6- 
tally. PrOFitably 1 bl£!itfr, 430-PA4, LiMlnfcgn. C04prp«to 
801-60. 



ffiEEl Wofld'a Lead«r^ Nove«[y Catalog. 15® J ohetk 
TncKs. SoittaCi. Sporla. Hobbies. John&on-Smitfi. F-Oi. 
BreWrfrinn. fit. 34^53^7% 

LARGE Magic- Catalog Send is ® R^iyndabit Mh Tirat 
c^der Wmhtofs wem^u-st o4 Wonders. 24£ Ooyla Road. 
Qmteto CT «3?0 



HOBBES £ COLLECTIONS 



NA2J ft rt.^lgn^#J Malllary Ooiltdib%5 FJtEE ^ulog 
HMA, Box 1-808PS, Uliefie. CA 04640 

MILITARY Med&ti Citato^ 11. Mf. SublOup hbft Ywiy 
S6 00. Vernon, 0oa 13B7PM. n Baldwin, NY 11510 



FLAGS 



FLAGS - LI S.. Slaie, Cb^ledfrraie, Fb^gn. HiSflOrit, Cui- 
!om.. Catalog $1. -Broward Flag. P.-O. Boy E593 - pm, 
Asheville. N.C. 73814 



DCCALS. EMBLEMS. FV\TQ-ES 



Ct^YCN4 EMBROIDERED EMBLEMS, PINE, PECAL& 
F^b- CMAJfloyOufllM. 5ka^ S1*dri,81P JiMVe, «VC 
10D14 (2121 829-2393 



ANTIQUES nmJCZ, WD4A N GOODS & 

CURIOS 



F«EE US bn &gneti£ Cglkx-^nm 30 DOQ Indian Ari ltacts- 
Pcb. S^eaiB, A ui, Slate, Beadwo^k Caddn Ttad^g, Bu* 
66S. MbtTfeesa>we. Aft 7195B 



INDiAN ReYiraLisI SfiK inrienSi«icaiKJfi Gu#de 0ock$n.44 
Amowhead Semples 12000. Secrat e, DeeHi#ld. #*74 1 

POPUIAfl MECHAiyiCS* OCTOBER * 9fiB 1 47 



MUJTAJTY' N£JGMA r ETC. 



U.3. MLTTACT INS iQUUk Lergr Cib log S3-CC- Start**, 
to 3153 PM. FL »»-3133 



STAMP CQii-ECTlNG 



50 YEARS Ossf JHtam drrtojent United Slates. Error titty 
yeirg Dld-SSe wrtfr approvals. Jsjean. Baa: CH-P. New 
Rotate. Now York 10S04 



FREE Gilt wish Fsrat Purchase U.S ^srovals And Wan! 
UbI Serrate 20-1 To* Handling the Stamp Boutique. P 0. 
Son 4 Ml Matikon, NJ D^O 



FREE -Stamp Catena - Compete wilh U- !h# tat^ 
bflrymna an slanpa ind ralnlwJ ^Lpplim, YOutt Ft&t n hen 
reg wearing approv&m Buy wifi whas you like - Return tee 
rest, please spoptiy U.S. or Foreign CaCa&Q. Falcon Stamp 
Company, Dtpi FdOBPMF, F&sconer. NY H73K0OG 



20 DIFFERENT 4e Mint US Si DC free L E,lt No Approval . 
flcfcert Wagner So* zSMfl. Mlnneapaiis, Mil 55*29 



FREE Wartdwidfe Racsei. Fwwiy approvals. FrwMIefi, Box 
17THA, Rina Rhar. Wl 5J965 



COLORFUL JAMAICA PACKET Ortly UK. Bangjiift Appr** 
•*?S. King. to 1W. 5rF4?i1teld a PenniyNifiia *5470 



FREE J 10 C from timt BPf^gwflJs ir 4 M$gy. to * 2 ^. 
UMktfteVA 23111 



FREE 29 -U& 1 Stempy Plufl Fh«d CuMofiU* With Ow 
2,000,000 E^cnpg. Wp Approro^ Atari w. 34S0 M^dMwIi 
Wttt eioomtald Ml 4TO3 



5fl DIFFERENT CM U-5 Wftwfl 1661 art 1W9-S1 CO- Ed 

H Oil 433 Shrt*^ Ohio 44007 



OLD US Jrtnmpm Ofl apprcvjil fi^irman to ISlfiSE. 
F" lufelphi*, PA 10111 



FREE! Suipnit 1 Cal.fecton wilr Gould Bon 

jfooiza FWaflume, CAW975 



OMEi Two 1 TVeer Cant Stamp Approvals.. Hejjardteta 
Cniaiog IGwter. 4ifc4 S2rt St., San Diego. CA S2l06 



BARGAIN 1 00 W mid-*™* Stemp* J^G Quality Approved 
R. Parke- &>* 141 m&l Bmhfleld, MA 01655 



FREE 5GG*nrtieP itflTnfSi with appn?i«l rWhn$l Briner's. 
P.o. to 531, Sift Mitax C*IMomi* 944p1 



FREE U S- Min! piatena! wt Gompi-ete tani approvals 
includfKf NilMr*idL to *SS7, Santa Glam, CflJtoma 
®054 



WORLD Wipg Stamps momnapd i™ ftoQhg on appnpvat 2* 
Art up TRUST STAMP COMPANY, P.Q Bax 100*P. 
J#niF€i. H,Y 1MK 



1,BQQ MIXED U.S. 53.00 A^rovaJ'B, AAufTiB, Au:«Snuncs. 
S^ipf^ifts Shlday PfftSe^cm, Dap!. iDI, 2930?. Danas. 
TfiH 



1000 Fiiimp* S?S&I GuarantPrt worm over fiC ai eie«- 
d*fd£^l*lofl pficto! bock iFn *1 d^iphfad Approvila 
Kenfflota. QT-OW, MrffM. NR S3QS5 



1,«a WORLDWIDE POSTAGE STAMPS CHiY OAK All 

DinerfrLL 1 A I Genuine 1 Va.'ue-pajc;kiKl GbllecliOn 10 in'rodua: 

you tp c-ur spaca 1 oners, coil4c*or s taiaiog. a<\d appiwal 
^?yice. Olrtr enciSing stamps iftdkided. Buy any o# owe, 
rtgm toa^nco. Wltrni Sapmp CO., Dept. 59AJ. Bo« 0S0- 
pmah, wiRon. m mm 



U.S, ft Common lo^lflvfl; ^l#ie o* 3D ^orrmamom- 

I -. ta Of 20Q diVe- tn! U=tc curTMnfr-nurftlivHft:. 35 DO mcK 1 
Approvals Goman Davison Comootock NH Q322S- 



7DQ STAMPS JJ.W - GU-AJUHTEEP WORTH OVER BMO 
AT ST AWARD CATALOG PRICES. SatisiacHor Quarnr 
I»a. Nt^9ws rtylt* Ctay- Ert*. BPT5fll-M. U*wi«*n, 
HIT. 1409? 



tin Li sad An 1 sr can And Hntah Common wbo I its Com- 
mumafati™ Aixl halorlali Sl.OQ Wtth OuaJWy Apiprovals. 
sss. Bo* m. wahss. m saiac 



-INVERTED EflROfl' - ■ 1 00 Dvttawil United 1 Stibw, SOf 
mm approvals Lurey. PO. 8ox TfliA. Slhw Spr^, MO 
?0Wf7 

BRAEL 1 5 DiPtomm 304 ApprowaU. Sam GHswn . Bon 566. 
Dahay Bench, Florta 3W4 



12 OLD tertian ulanpn Only JIjQO* Approrols. 
■Oualsephj], Box K SWironw. Canwa J7Z 517. 



APPROVALS: COt* Mfy Lolli»c;iDn!t-A(fr. Pi^nnunl^! 

Gainf. Ti6*-S S^nwntk Mafloon. H_ S?95a 



APPROVALS. CfrnfianwiMlth. Europe in cutiih 

piele s«ts Soda, Bok 145W, Willowdu « Om.-M2N r .SS 



FREE, Collections and i-pls Piw»iisi s U-S- Wo^wi<^ 
Write I Scholl, 632 Vm, Cuicmnai I. Oh* 45302 



2 4 B WUWfl MECHANfCS+OCTOGfti S 988 



107 BtWcf0nl Tcwngte*. Artiftsaj*i, ik *4 00 YjJy* 
Only i 0i App?g^l Fs^ffcp SteffluS. Otpt *1«M, 
Feyaniiv«lte i NY 130SG 



200aOQD sianrps 150 countries 2i each, tteiden. Bm 
4149, Cteartom.-*fll» 



100 US- CLiminertural wfS. Plus Biq CBAAlog. S'LM 

Ftacsfc. Brts 1023. MMHeca, CA 95300 



J i0O Diflere-'?! used Unnrt Stataa Siampi plus gin uet 
SE W KouktH 2 ,Bo« 1632, _evitliwn. Penna. '9056-1 63? 



CALCUTTA ExPRESSl 75- ge n j me India a^umbo com- 
nH^inqrjnros mcl'g Gbaud'-:. Only £5 cenrts- Tar socesn c 
app«crwa^ Think you Hyatt -UtMis# Ltd., Bos 5?2, 
Enelno, Ca 93316 



1500 Wof*d*fda With BeauPlu? Larg^ , titan | l P^ctorlali 
Money Back Guarantee. 310 Ltd . AH3 

IW. Wilmingtm. K 1»W 



ICELAND cOlteflioci. 2J mmhi SCjQD. Appro^ls 

Snridell. Rnx 11725. £E Pa-ul S5H3 



CEWMEMORATWES. PHdonals l f o.m 50 couni i iet good 
qutKhry lOOdilfanam $ 3.50 w»bur Lusty p O. Bo* 75 ,Dwcter, 
NM 65230 



EUV$ STAMPS $ample,CQmptelennlo. J?00 &o)i20as9, 

Indians^. tN 4&2Q 



m Ditaitnt u.&. E*tty ^Su&S i? OS FMCN. 51 3 F^ryh-*. 
flkrgeUHd NJ. 07657 



LflUIDAHWG T 'Himnnido pu Accumulation. Ba-yam 

L-MS FfHj Abljln Menard, MA 01754 



CQ^TOKms.gjBRmcv 



RHUUAMT Unc^utet^J Un.lwl Sl» 1 p 5 SiMer DOIter* 
0*70-1 Selling 2 Fdr *7D.p0! Sel-mg Four SI 40 00' 
SaiiSlACtipn G-Ljranleed Free Sr/rtu C^lfe CMScogt 
Additon Thioifipfid#L Box 1065PM, Biick Mourvlteb, Jfewth 
Carolina 20711 



d DINS fsK Prolll. 5W6 ««l d ESuftalQ worth 

51^D0d r Report. *120 Delta Enteqxise. S6CH2 Pompano. 
Hayward, G* 94^44 



PHOTOS A PHOTO SUPPLIES 



v. VI YOUR ME HDRIE0F Tr*rtf*i hnr™ rr.^'rti la rtrt. 
Frw "rurmfUicm CptfwiriadrtS, 2S Weil Myin. BO^rtLSn, Ml 
£3716, (40d) 507^16; 



HOW TO mme 3*mm fam crakes I2.0& Far plans Ep: 
AlPon. P.O, EkiH 730, Dart*, KS 6=7037^760 



CAHOIW 



TDftflO Ch£> o! Araerina cWera ^rdepISs inlormatien on 
j^ripmence l u mac h urging and upgrades, tor istspry fer- 
Ipj^i membership, £S35 00 ? dre.ignj indudefi 0 :x¥UH5 

04 Til RBO MAGAZINE 6 issuer dF tfcj&rM:frt«ftar oordurtlt 
7tet ca«l, cis.iiou"! program and mere. Sampie issue £3,00 
to: TlJfiflO, Son 271ZO. tfertlrnffton. Beach, CA s£B47 



Pi^VSy TOWGS, MANUSCRIPTS 



POEMS. Scrt^s- Wanted Fr« FI eccr d-.^-p p-ya^ih mg, 
&foad’way Music PucKfucrtona- &ak 743&PM Satasata FL 
33&Tfl 



fWJOC MSTnUCTTONSA MSmtJMENTS 



ACCmWHS, NEW, USED, Etear^, etechronii;CTO«rti- 
na-L. Butlud Bdae»*Mciln»rv. Wa*«y,S*ll, Trrtfr.E»Chwrtsh i , 
Owflrt Ca«is accepted CaH, Wnse te 
CASTlDUONE ACCOHDtOH, I2&M E. 7 Mite OeirSil. Ml 
40205 ai3^rtSKl-*0(i>325rl6a2 



PtAJiOS, PLAYERS, PUMP ORGANS, .Rebuild nnd rqpeir 
Cam*CH] flf "Hflte-T*- £2.00 [^gndit-lel Vncljl 

Presh. VesUl 11. New Ycrti 13050 



INTERNATIONAL WDLJH COMPANY, CataJc^i fO: mstiu- 
mem mayors, ^epairara I in parted lonemifM tocts, var- 
rttshes, pdas- Hcceaso -ea atnngs, ca&e^ Eumpfian iv 
atyumente. Ccwe, Aseenbie youraert vmlm art guitar kns 
Car a log n 00 mcludea 10^ discount cartrttoita. Dep\. 
<tG 40£6 W Behwdem Ave . Bahsmom, Md. 21215. 



VIOtSN, OtlTTAR. utc . madcina material ihmuiw. 
tmki- Cals^og. Si,® intirnatiopit Lwlhiam Sun^y, Bon 
s 0GOT Talrt, OK 74150 



ACCTRtMON T op Brands. Cordova*. Buy Dznect Treme^- 
ITlfeidunfca. Tfidfe &o$i!p4rt F-rufi drW^TrtJ PM. 
Ace ord I on -O- Raffia 16 West 19ih Sanae", New Y rtc. NY 
1001 1 #hcn^i ?l?-6?s-308i 



LEARN WeuSie irtilfrty! Te^ch yOumalF Courses AmMS- 
your futertSi! Calalog Da^idsuns E727PMM Wtdrjin 
Shawnee Missies Kansas 66204 



PLAY CHORD PIAP« lb ten d^yat Frt» prnnl K^ ^rd 
Studio O-l □, H 0 JC 700, Madtwd, Ore^! 9X&11 dSTOf 6*4 
6751. 



PLAY guitu 1 in 7 oeyi Free intorneLiin Humphries 
‘.rleirnulional 100 Kalihr PlaM, Ku la. HewSn 96790 



SELF NMPROVEMENT 



WIUfi1-»l SteMMhWfl Brambuiding Tach™^ml 
Fti^ inSgrptetion fehfcrtcaa Ltitfli^ Int^t. Drawer 
1^10*LAS2, Jfckftqn. MtS 39?3B 



TOUR KID& are reading my ejmk, ,m T 1HC SECft-FTS OF 
ATT : ftACT10it■ , Cane to senaw whai they're teaming? I'w 
savad a -^apy tor you Send ST iu: ' S^c^ete' g-Tj G^Pfir 
Comrwiicalwrta, Oipi PM10, P.Q. Mil 61 D^IWLTX 
76374-1161 



EASY! Leant lo ^velcp your baaiL- sk-lls. Fiee interma- 
Ihih. Readmg skiHa Inc., flOwCarponte HBb, &m 750696. 
Wtihna. Kar.&as 6 in -3 



“SEl^-lfrij^bv&nw^ Boohs. Catetog (1.C0. Relund &n 
S1.0Q Wilh firat techaae. FMCN, Sl3 Faevsew ferrace. 
Atdgetaid, NJ. d mr 



attrr Sn-otmg lumror send IS DC ter my aucceiatul 
-melhod. Robert Wilson, Oep^. C, PjO Bqsi £H1. Coeur 
d Atene, idahe SHi4 



EDUCATIONS ff^STOOCTTONI 



TSFWAPEH j^isinnnu 15J7S pejner* iivjitibte 1 
j»g«i » SO- taMrti. 1 1 322 fata*. A2WSS. 

L« 905fi?5. ^13^ 477-«^. 



BECOME A PROFESSIONAL teal estate appraiser or 
property nunojef 1 -600-223MS4? 



'“JET/GAS TURBINE CAREERS I" Hofnefludy ■ 9h«ory. 
rruinlflnar.cn. 0vprhiMl ' Pipldrt^ awarded 
SuhDol Dtifurl 'ne-rl PM95, Darby, Mo-ilana 59629 i'406| 
349-21 DO 



UXKMnWB- Fr*e book 
11<F100, L iLllfl Fii In. N .1 Q?Q24 



LEARh- Landsoapliig! At mme Free booklet. Lrtetime 
Career S&hoeis, Dbpi A-34S. S^i Barry Aronue, Los 
Artgitl^s, 90064 



L'EAflH Ctock Ftepair, Enjoyable, lu&ratva f-w Etela.iB 
School of Clock flrtflir «13 Cc™«WUB W*y, Rm. M. 
Awnnd^, SC 294^9 



EXTENSION And Posl-GraOuate Awards in RmilMuphy, 
A^t, Stence BcianiL MediL ne tipmeipflihy. nadiomqs, 
aid otheii. 30 sub|&cra Currhiuter rrae isr-ma I £1 pOrefufid- 
aista). HegiHrar, Sussex College of Technolegy. Hign hdd 
Danehil Sueew. England. 



RADIESTREStA. Firtion^ art Oawslng- Boc-ks Cauraes 
art Shipment Etectrcmio H^m-^aparh^ Eauip-Twrt lEtte- 
I rated 76 Pagff cata 1 Dgi» Frac fair mait 3 dollars: istabtished 
b¥*r 40 years. Brute Coffin Laburats^teT- Higirt^fld, 
DanehiH, Diisse-is. Engtend *14 1 7 7EX. TehraBS-Tgom fen 
Tetex *6^*5 



PIANO TUNWCI PAYS Txjn^o - B*aiWK own 

rtfYieirt- LrtmrtMUsljf M rtrta Fr« bdOkRrt- HiNn Brypirt 
School, PC Bo* 20t53. ^tea-iimento. CA 



LHIVERSfTY DEGREES Dy Mail fecWsM BMMOrA 
M^ilura PbD’l FtfM Ficls RitvmIbU Da-«r= PWl0, E^dk 
47^6®, Yuma, D« 74S47 



PARALEGAL. GRADED CURRICULUM. Apf WCnWd 'iv 
dpplh training by earteeportence. BLACK3TDHE 
SCHOOL OF LAW; UK ^pars ai legal SMuning Write ter 1r» 
<*W«i. P.O. to 790906, D*p1 PM l Date J«m 7637S 



LGC KSM ITHING , Uni™**! School of Mutter, 

O0rr*Sj5Ohd^C4 art ShCp Tra ning ggs JI^^PM, 
SKuntenCo. CA 950? 1 



HANDLE YOUR OWN LCOAL AFFAIRS, Be a Har^iegai 

A^OtedUrt Aflamey (n^nacsian Hame SlTudy. FREE CATA- 
LOG. Southern Cdrmar inflUute. DrwwJ IWPM'TIM, Boca 
RKbn, FL 30427 {SSSi lSEE-2522 



FREE 196S CAREER GUIDE. Earn mOrpi money With 
Pra«|m C0r7A$p0hdtnc* O^ilonM Cowwe 
CnantMi In dilute. ?63A Ad#ia^t Sbtat, We^t T^-^ta. 
Canada MfilH 1Y3 



SLFPEFt-WTEUJGEHCEt Amaurtg wau'-ls guanLnlnnd 1 
Into EDEMP, So« 1462, Gtendora, CA 91740 



CONDENSED Home Sfrfpy Oursea Inm New Skills 
fast? 50 Choicfle.' Dipiema' CIEE-10, B^i 20345 Jackson, 
MS Mas 

BELL'S BUILDING MAINTENANCE BCH&X 111«4 

ArttiOch', juile-3L r j, Chwrand Parx. K^rnu^. 



BRAIN POWER INCREASED mrgti fife amuny meowry 
rrwtrto<fe Aird+ixassetie tens haw. Away with efobarrsfiaing 
rcwiFiory loss ■rtuilkana GuarantHtf! Rush Etl.95- te‘ 
Educ-anon ‘echnoiogy Corp , Ctepl. 2 Box 2SO Ttmpte, PA 
19660 



[Continued on Mitt peg#! 



EDUCATION & WSTRUCHON 5 

(Continued from preceding payf 

BECOME SUCCESSFUL! Lw. Money. Pnw On fin 

Ycmra* Free UteTOtonp 5wSc#«i. 36S184. Onwgo. II 

snaa 



06TECTWE Training home-yudy program free mrtorma- 
lion. Glob*. Box 191 PM, HlHfKhter-. Mffia 02333 



COLLEGE WITHOUT CUSSES. Credit tor m*. life and 
academic e^serience iFwSepend^l atudy rneihotte Eem 
j*wr degree from iulPy recretfito'd wnryBrsfry sndrvidualized. 
came Marge led program* Firw Oataii^ 

K&naam. &ok l 362 nfrMT. Far RotkawEPy. New Tort 1 1 «i 



MONEY Pot college 1 Datati™fc. <523 North 17th Street. 
Prn4adalprta. FA i&12i 



fully approved university degrees: \ e ton 0 n ^ 
froroe iludy tor Bachelor's. Masters, Pi* D . FULLY AR. 
PROVED £y Ci^rfsamia State OcpgElrr^nf p? Educfrtsftn 
P'flsEigios "Kul^ Launsclfi tor sratepftftde#H Uludy end fcTn 
^ppnenfce Ctodfl* |5,L*'X> femplbd ifirtSWiU. MM Idfiuny) 
FREE INFORMATION— Fhchard Crewa. M.D. pmwd), 
Pre^cariS, Columbia paciNc Un versdy Dopamine abac. 
1415lnire$lreeL£ahFteiaM,CA94301 ToSFrae ^aeg^T- 
D1 19. Cai!itortfr& HOIS 552-5522; or MISJ 459-IMft 



SCHOOLS 



LEARN NEON. The Jfrneraun Scfldd? aP NEON, 212 fthrd 
AvafiEJi tsarf., Mlnrte&pc^, MN 55401. L6155 33B-5045 



mm SCHOOL AT HOME, NO CLASSES. L<*w monthly 
p^yrrwrte Irttonfietion itim Our 9(hh y*fr- G®l ^-BD0-22ft- 
5600 dr write Amertgn School Dfrpl. 4345 650 E SBlh Si , 
Chte*§e. II. 60637 



WORLD WIDE COLLEGE OF AUCTIONEERING, PNC. [tof- 
fmt%¥ Re,ictg Tfflm soon. free -catalog COL. GORDON £, 
TAYLOR. BDm W9 Dej>1 »9, Mason City. W 50*0 1 . Si S^23- 
5242 



NEON AST* TUBE BENDING SCHOOL- In tenant training 
neon glass bending and algn tnaiing Career qppcTnintitm 
■bound. Free brochure 3i3®*B S,E Hawtoom* Roland. 
Gregs^. mmm. 



EMPLOYMENT INFORMATION 



AUSTRALIAN OPPDHTUNmES! IntormahaftQn Country, 
IPnitorjJidn, Ern^ toymen l. M-iK* Mascof-A. So* 7357. Stiver 
Spring MD 20307 

JOB SI Federal, Stale and Public. All ocnuMtorra 1 All 
slatKTB. Now hirmg Intonnation iSCK Hatiorwrtlifr 
Emptoymoml. Go* 507. Centra UM 47i 10 

BECOME A HWFKWren? AH (hff«Bwi*»nrf KlwmMion 
yci-i need to krtJW Vtom only 1 o Uasy* a month, rplsr# JM SO 1 

sib 75 Ffcrefirie Pi^Airta ?U1K. Stoaiewi 0. O* ki« nd, CA 

34*12 



SAUDI Atotxn Nrhids Vdu 1 tarttii InPormai^n! 32.50 to 
lAary i/i' lmnr Cd- 3^5 «&a4*V Ik^dertird Suite 3BS -FM-ia, 
Sun FUrtCitCO. C* S451S. 



JOBS. CflUtSESHIPS, TUGS, SHIPS, PlVEPBOATS, OIL*- 
RIGS: WwFien-IAen WorK Jncntti-Hcn^ monlh USA -t 
OW&TB&K3 Informenon S3- 00 Ushn® Employment Brti 307, 
Cenlrri. IN 471 10 



AUSTRALIAN OPPORTUNITIES in hvlorrffeasicn on Goon- 
tjy, Emigranon-. En^plcyment tt -SO. Robari ^i^fTi. p^i 
A. P.O §<w 2141, Coma JdpheWB 14 



HELP VUANTED 



BE ON T,¥. Wany needed fc-r cornTiurciiie. Cmt^g 
n> 305-637-5000 EjI TV^OO?4 



AUSTRALIA WANTS YOUt Big Rey« Tr»f^rrasion= 
we*esl Em^oymeni £?.30 trHemii^-oat. @d a. 

1&107-A)L Washington, E>C 3093i 



OVERSEAS ■ J25.00Q - 875,000- F.ee Repo^" 
EmpInyFnent, Bom l^refl-AX, lndianapot^, IN 4521 0. 



GOVERNMENT JOBS. 51&.E*G ■ 3SSJ2^Vf. New Hinng 
YOif-t Afea 1 1 ^805-537-5000 Ext. FL20(l24lbt cumsrrl Fed^rpi 
Wart 



OVERSEAS EMPLOVMWI Mwiy Oppdrltinrim And 
GounSrkta Free R^iK^rl OvgrSi^-P Bd>. 5S702, 
WitfhJnHtBn. PC 2tA>S2. 



ffQflHVBtfTOnS 



PATENT AND DEVELOP Yp^ Invent*?*. PegiMfrwd 
Paieni Ageni and UHhwd Pr^ltasiunal Enginefr send 
ier FREE PATENT ^FORMATION Every l?Vfflntory Should 
H&we, Rlelw-J L. Miller, 12 RarY^ide Drtw. Suite H. 
Hil&, NY 1174S [5*6] 499-4343 



NEW HOOK 'How to MdUe Your Own Ptflent E>e wings" 
39.25 we ma*£ D.-a^irgi also fl.T«, r can Felure^ Oesign 
CtwnfViiiy 830, Mayo. Marylar p Si 1 06. 



FREE help tor Invents! H& eha^s tor ra£df*ni§ toje'ia 
fr-raldaiion AlUrtialec l^entora ■F&^SaEion. 2132-lifl 
Bi|su. Cckifedd StK^nga, 00 309Q9. v Tota Free I-B00-525- 
5565 



HtVEHTiNG-Nciy- to money as an inffifilc^ Snc-ws 
you l>iw to Sgrn an i#ML into a rno?iify making mwntwn. 
Includes laiesl inlamriarticn conceMiwng patenSs end Inade- 
marki. Tci-ln how and MtierE la Tn xpl yg>yf :r yt;niiyn OpI 
Liuvei in-'itiM help tutf« hLSn&C $4 0C Nd^h Country, Ctu tor 
Pd Bd H 34. r^dy, VT D5&63 



I&EA&, irw#^iom.1ocsih<Seiqjy *anied' industry pre«en?a- 
tiorvnffiteonaj eppcsriton 1 -bSo- 208-IDEA. iSC-Phi 903 
UEwity. Pittsburgh. P& i52?2 



REGISTERED PATENT ATTORNEY WAShingEdn. DC 
SuC^b Donald A. Kefllealdo^s, 414 Hungerford Dn^e, 
PtxSvtsie. MairyiaTid 29fl§0 



PATENT IT ECONOMiCALLYt Fr«: dalMf. Lircmd 
195& Rintv A±MkulH, 2 DCS -FfeftdutaC. RicH^lund 
VA 23229. 



INVENTORS I Can yot? pa^eal and prcht tinsm your idsat 
Call or write tor you* free mtormaLton package Over a 
decade oi service. AMERICAN INVENTORS 
CORPORATION. 82 fttoad D&pi PM, Westlteld. 

I^aasach^aetls 0 ^065. --E&336S ^SE It-. Ma&sashiHetb of 
Ganade call [4i3j 5 50-3?S3 



PATENT YOUR INVENTION YOURSELF! f^lflilj FtW 

RiM.rftd in^hifldr, 740b W.shhingldri DC 20044 



CA.UTKJN - PrdteCE your Idea. - DOW T l« U be aioten - it 
MAY ma^te you RICH ! Gu del tor c^vil ane Co^ernmeni 
tietp. 13.00 hCLMA*. 254 Wi'tow Cirjasm® Ftoad. 
Gresn&burg. PA 1^501 



PATENT FT YtKMSELFS la y&u * id«a WOfTfr $27^ San 
Btuao Bout, £46 San Mateo Aye., San Bruna, CA 94055 



LEARN hew to offer your wn^Mion tor sale Of l*CSn&G Fr^a 
tMOAllfr outline prdt7edarff»l, royally rflbei roa^rtfinf^l^ 
Kfra**r Sa^4 Cnrpo fll dn. C-5- FI, Frtinidn!, Qh‘.u 43420 



BUDGET Palsm Seareitea— 1 Wfrolaaate Fnce For Motitote 
toeas- s-0OO-4a2-&663 



tNVENTOflS toitused^ Our intorrnaLKjn oaf-knd frd-c*idt 
wilt seve you hundreds -on n?^rch And ino™yY 172-00 
m Infyrmfto, P.0 &Q* 1912. Elk CA 9SG24 



SAVE 40Ka TO 64Pt ON PATENT AND TRADEMARK 
APPLICATION costs. Chernisat. Mechanical. Electrical 
Raglateted eaten' ana rr^yi and agents Ertoor se<S by IWI 
PATENTS* VEfl PREPAID PATENT PLAN, Do#. 152. 7009 
OYfammoulh Ave . CanogsPurn. CA9I3C3 



■wvHsrnows wmsited 



INVENTION MARKETING. FREE INFORMATION. REPRE- 
SENTING MANUFACTURERS, fralmart. 77 FultofT 2M>. 
Financial District. New York. NY 1 0036 



NEEDING tetiMtanct? PATiHTVESTMEWTS 

INTERNATIONAL 1 ?56ConnucLiiiu1 A 30^ Washing id^, DC 
aiM^i 



iNVENTOftS' RAVE AN IDEA? Dgn't kngw wn^i to 4a? 
CaJ^ANf f^r fret intonnal^Hi kit. Toll Ftea in LI S.4JI4 Canada 
1-30O225-59Q0 



INVENTORS' Frw infomnattor nn owning your invnnl -rm 
for K#Mter SaJ#g Cnrpnr.il T^n. Q-^-IW, FramOtil, Qhid 

434M 



■JVENTORS h£sa hr-mg ^enducifrd by OQ leased 

firm Gill APSS. HKJ&WfiOM **r 200 



REAL ESTATE « FARMS 



MONTANA LAIC 

1 M mrm staring at 120,900.06 in Montana - AStHS wW^a 
ynu r-in hunt trophy *4 dtter. niOdae, antaloya. Eutkay A flB-h 

ranious blue i^bben tiout Mreema. Insured tine waffanty 
dead ekiieHerit owmr twwicing. Fr-p*) color brocsiur-o i- 
AEW-21S-I>ND. Y-B^wslon^ OxzKi Pnjp^rts^. A P|tt*rt 
Company 111& N 7th Avi:-'! j<: Dft^l PM, P.O B&k 0027, 
SojP^iir, Uohl|M« ^772-3027 567-5*69 



GOVERNMENT HOMES trem Si (U teoan DelinquufiNaii 
property RepoeaefeSffiDna CiU WW474M0 Em 
(dr oiPTonl lilt 



NEW HhlSDEfi S CLQGJNG UAMUAL 1M E1KX3 S. 
FREE intormaEton. fftjrbdr. Ste &4-M1, 3551 So Monaco 
PA--«.\Y4y 0«w CO 80237 



NEW FREE CATALOG Tcp mH aslaia vti naivon- 
wkld. 'ull-n^r p™™- Pn^cny saciion Free ISuabrated 
prupcply Diochu^s al=* awnlafite. Call a* whte today' 
UNITED NATIONAL HEAL ESTATE. 4700-PM BeHeview 
KhH City. HO 64112. Ph TOLL FREE: 1 400-999- 1 Odd. 



FREE CATALOGS - FLORIDA GEORGIA !^ine:. Land, 
d jiintisesi i J ieaw Spectly Stele a Fra^er*y Freharnad 
GENTRY NETWORK, Bo* 368PM. GamaflYilte. MO 55 055- 
463£, t4^S 57ft *542 



HOW TO MAKE MONEY Sertling and ?iwtfslr*i§ In 3 inqw 
Family Homee 13.95 Mac, 1131 ferbar A^a. Arnnld, MD 
21012 



REPOSSESSED from Gov 1 (tom 51 .ttl- p?4» ra- 

^irf.i*afra NatiOmtfMto* Af«i t*:€ prppsirtm§ 21S-4S3-M0, 
EH HS22U 



REJECTED FOR A MORTGAGE LOAN 
LEARN ntiw Id BUY HOMES WITH LIMITED CREDIT, 

which buys ate bail tor you, which loem ere ben tor you, 
ajid how ifrese loam wort. Also learn MONEY SAVING Eipi- 
on buying a*td wiling you 1 home or vuto Ti^ ‘book ooukl 
SAVE YOU HUNDREDS OFI EVEN THOUSANDS <X dnllars 
Arlh Ite 1 11 21 u'se 56 95 M&S PuDllah^ Co., 13831 Cenrtftl 
EYpry. Ste. 31 EP, Daaas, TX 75243 Rush $e.ft5. 3Q DAY 
MONEY BACK GUARANTEE, il not BJtnhed. 



PREVIOUS FHA PflOFEPTV OWNERS May Ctoali+y tor 
GOVT REFUND- Petrel S3 00. Pfrtwn^ Enterprises, fin 4 La 
Sails A«tj . 273. Oak I end. CA &4Si 1 . 



JPtPORT4WOiTT 



HONG KONG. TAIWAN BARGAINS) Septet Co*vt«lfe. 
wnle EGAM. i?0?P Bflinnger. Em C4as*a Wr &*?&3 



BUY IT WHOLESALE 



FREE 2 COLCWt PRINTING PRICE UST, 30M 1 1X 1 M W; 
2QM 1Spg r $?(K4; 0 pB-*14» Ct^rt Pr^®. 1«IPM 

Bergman St., Brooklyn, N.Y. 1 1298 



BELTS,, B^tcklefi. Key fage, Hat Taes, Jewelry, Mofe. 
Complete- tete (as3 ter& Big Prelirts, Compieie dealer eel 
up. Gctor catalog II SO Irotondatote) Andwr, Bq* 

PMP-. Ngrdt PrqMi^nw. HI CG91 1 



WOftLDWIOE BARGAINS - Pr*p*feip ■ CtokA- 

put - SuiplLrt - Freebies - (Siamped Cnv^lupt 1 ; 

BOM 1 71 7 PM. H'^hia-'O lud. 46322 



VACUUM CLEANERS "D«waunl Prices. Hew Rainbow 
Xiroy Filter Oifften. Panasonic. Ftoya^, Oreck. 
Om*i% ABC Vawifm Winshoui*. 673Q Burrtot-PU 
AwliaX TY 7S7S7 



CLOSEOyT Jwiiry & Crptt Supply (Cktelng 35t>. 
Ruus^Lj, :G7-1E3 J >jw. Artington. MA 02174-7199 

CLOSE QUT5I Dl^uHte' B VWwtoHte' FfWblHf 
InldtmatrDn.'Btemp ODN. 20152K. Fetodate. fVKrt^gBh- 
4S220 



4KJ.KKI BARGAINS Below WFiote&ate Many Free! liqa<- 
darltort* . CltMoouts . Jo* L-cte . Single Samites, f ree 
Details Barga^nhurrtereO|)j»rnjh*iMm.lBDK 140^-A. Holtand 
Maohigan *S42f 



EARN MONEY selling Gold art! crutum* ntw^ry, ringft 
watehaf^Bvy Direcl. 1»t% &fl*Sw ftet^ Culalotj fl.06 
A^Lp-PM. 96 GrWhi*^ A-«e WirY^Ck, Rl ^83g 



RAV BAN SUNGLASSES &Lnu : . :ii Pay Euvl SvAflDuHq. 
the wLirid feiiiUfet sunglass, by BauacM Lamb at GUARAN- 
TEED WHOLESALE PRICES. Cah ten l f « onto* oatelo^ or 
yi#i moctel rwne lumber (ir di^EJ^phsn. Call 5wngipgs« 
USA 91 r -ftbQ-L9A-RAYS 



CARPET: M«ll direct, -ree Sample^ 1 CuBonterreteiafieea 
Pa/adiae Cariteti. P.O. Bom 2458. Oaiion. GA 30722 1 -W 
336-74 II 



CAR STEflfOS, EQUALIZERS, AMPUnERS, 

Wddto "5. “wiseldrS OB F\adi^ R;idur And Mure 

lv* PrirtA L*nge CM**Ofi ■ HflO. Etedrt»nlc-d. B400 
AlswrtKte, E( Pit 0. T™s 79907 



MAN PERFECTS fMAMOND Cub*£ gem «n?uS^ 

eKp^rLs 1 Send £20 tor genuine 1 caret dazzling gem amt 
appnhuii. aiders l-BDCMSfirfllNG. Ringwoik^. '454' j 3rd 
Street. SaMa Monica CA 90-10 ' 



AMAZING Football Ba&ketbBJ^ waJStes High RrehtP 
&ea,tets Wanted. G#1alog St 00 Arm4i, a32tF Patoirtepd, 
Ballimoti. J12J4. 



APVKJ^TISWO AGENOES^ APV. SEfl , 
MAILING Um 



BONUS OFFER!! REACH MORE HEJD-HOT BUYEN 3 I 1 
HAVE BIGGER PAYDAYSfl DETAILS. PREFERRED L 6 tt 

eoj eziwHfj. vnawiA beach, va 



FRESH NQT NAMES:! OPPOHTUNFTV SEEKERS. Peer 
Stick Let*! i Zip Coded GUARANTEED DELFVEHABLEl 
5O&S20 1 0OO S3 5. ZOOBfed. JR Erterpriaea. 605i S#iftfwcH>d- 
PM10. Vtetorifc T*m 77S04 



REALLY I Send S25 gre-t bask 50 in 4 weeke. Abeyla. 416 
Gledatona 196. Gtendora. CA Si 740 

[Continued 00 oe»d pefe | 

POPULAR MECHANICS ■ COO0ES 1^88 149 




ADVERTISING A&EMOEy AtiV. 
MAttJNGUSTS 

NEW tUUIES DAILYt MIXED STATES AVAILABLE 1 ! IMME- 
DIATE SHIPMENT 1 Adhesive labels. 300*10; 500 Si b, 1 .ma- 
te; 2jOOP*40; 5.9H>EJ9. OUALfTr' LISTS, Bo* 

Sealed NY I17B3- V'iaMCJ CDD BXKJ5fr-63&2 



HEW ACTIVE NAMES* MIKED STATES! IMMEDIATE 
SHIPMENT! Adhesive L ilstli HOTLINE JppGrlunisy SeeK- 
tfS 330*25, ’(HO S-iO 2000570 OfHEFSS' fatVbn. Drawer 
B2. Shelley ID 33274 YiaA'M^'AfbEjc 1-B0O9S^3eG$- 



GUARANTEED. F re.vto“it ipporlumlv S&lhe ;3 Jxjel 3hbk 
200S15 50QS1& ' 000 S25. J&D Le&iKi P.C. &QK 16 

SirdtfO^ GT D&497 



MAH CADE ft MALEII3I Fk*w Id TRIPLE YGUfl PROFITS 
to>m jtovcrlisng. OirtraLk: PROOF! flmi* . Cdrtfciillanr 600- 
B Surrirtfrr, Burin i. N J. 07713 



BUSM£SS SERVICES 



INDDH PtJfiATE 

TAX F'i?g NevuiLi. Pnvaey. anonym^ pro'ecNpi: (t >eaEs 
CM i Evif irf«uw already BUCwfsdiafeKS .great benefits tor 
pfri Afeto tftSiDfl ■&?**} 3*rvi0tt Ff£e $!&&■£ tore— call PF Write 
Laught.n As^ot . Inc. io business tar ww a dreade 1 030 £ 
William Carson Clt Tf N¥ B37C1. 1 -BOO B4& 0956 



DURABLE, .inraaivH vmvl signs, tvtfOflYrtiarta Dtsails- 
B5ASE. C-L. Fay tor Bd^ 311 A Inman KS 675*3 



iwmc PRES SES, RU BBER STAMP 
OUTFITS 



TYPE Foma, Hand Pnnlmg Presses Hoi S4a?mpeJ?i. 
Buppties- i£C Pages 42 DU Dedust bia lira! cmler Acm* 
Tvr^t. i™ N MaraMNBld. Ch-Hfld. 6U622 



TYPE tor pricing Culling 4l.0C^d#duCiifclf lit order 
□unkAr CiCV T-ffw. fl & 3, &JI 1J4 Memdpftirt#*, PA 13344 



HARCO Type Fd^Y4w$. Type fefcd Rubber Stamp:. dSEa- 
logue Mail &2 ® fetondatoM an iiml order. P0 Bo* tflu 
Bensenviile. 60i&£ 



HAKE RUBBER STAMPS- Highly P^1ilphl« Frtfr Dul;uls(. 
Slampar P.O Bo* 223D9 |G;C- TarngJi, FL 33622 



TOUR (tddmfts printed an gummed end self-slick -etwis. 
Send BASE lor ::>^ular Barbara ft Mfi'lbo^. D&pt PM. 1200 
Robert Harden! Rd #2A, Winterv^la CA 30SE1 



HAKE lubbtr £1*1*10*— big prOlilS. Cumfirifr SuftS-V arid 
eguipnem eAH^Ofl with mjcrgduies. sfcduciPWe *zlh 
Order Friar fVji.T.p Supply, t72Q N. MarShlMd, Chicago 



PRINTING Presses new and used supplier Lm 5£e 
Tumbaugh Printers £upa->y. MerehHnirafcttrfl. Penns 1?&&S 



Wisn^suppues 



QWCK Copy Pnnli^ Law Precis Wnto Nationwide. $i 4 
North Main. Bloomington. Illinois *17CM 

SAVE nciifly on Sasl pnOl^ng 1 24 hour nhiEimml^'S^'id tor 
FREE PRICELIST. Budget iBB;-, 1330 Je?fer Sdrt. 

S^ingFitfid. 1L 62702 



CLOCKS. WTOftOU&COU)* 
JEWBJTT 



HK3HEST CASH tor Cdd. Jwelry, -Gold Teeth. ffiiigsL 
Diamond*. WatoHt* $t\vw. Plplinom. Mei.il Anii^w Tpdiqr 
Frajgih with ln!orrnition- Otoago GbW \ Pr^^wa 
16 south yMatwsK Oep? m Chicago, mm 



WATDW B€f*LlCAS^ Lowest prices! We^anty'ijbldplBrted' 
Eisacl weight^ Call (40A| 963-3USA 



CtOCKWOffKS, wood ctotk blanks. rpcAhound stiDpliee. 
belt bwr^i^a. cut stor^ elD WholeMte calBtog SSfi Etojide 
Cdrp . 3 W-S 10th Street Wh^ptajmd- Wyoming 3a?3l 



TAKE HQ CHANCES- Utfll with mpsi qbpbl* tinn 

in o4d gold btisinesa EMib!i?ht-id m 1934. W<j buy CoU. 
Silvai Flatmurn. Diamonds. Highesi Cash. Free InlorUMr 
ston: Rows iiwtosIneG. 2?-A East Mekpsoix Chicago 



QUARTZ CLOCKWORKS, ACCESSORIES, %2 Calatog. 
1undAbli$ ML prpfr Mtrumpnis Sprvii^a 4J3 South 
Arch. W1 5®4£. tm} 74&WM- 



JNIQUE, MPuliluE, Aui-iLriL-in-- 1 ’ Malloy flan: T intirr Wpll- 
ClbtliA Free fcfdchu^ti. UMO-PM Bbx J725, Perth. 60G1. 
Auitraiia 



TREASURE FMDERS 



TREASURE ■ LOr.ahn ^ipplpr m:le away -A'lth yllra 
sahBli'wa JpaCdr— -twpthijra Irw PtoMMroli Produds Sk»: 
270270-AWC. Tampa, Florid* XBflR 



f 90 PQPUlAn MECHANICS* OCTOBER ! <JG8 



FIND Cfet Co^b. Jewniry, Goto Wuggpia Haw PaiBniod 
JWvai^rficmarji Devnce Free Catalog G***n*r rtoctrdniej, 
□ !31W N 351h Avfl Suite K. Phbflnis, 



TREASURE fiiMhf Lwatoe Buncd Gold, Si'vor. Go?nr. 
TiftsaurM. Frw CaEni<sgi Ftokp. &iK 92(1339 PM. Houston, 
Tm« 7?2S2 



n«nw£OaiJwnoNi 



PlASTtftCflJWT Srodl.swo Hon* BusinflM SMB 
Mold* Available D^iaili. Lynneita, 3351 G Mentpajl;, 
M^iof. Chip 44P0C 



FT. SMITH Auction School. FI, Smith, Ark 72963. 
R«:v-ii;rr: 3 H&fiM iiuby Veteran Approved 



FREE iFUbrmalion Siarte^ 4 Anerntfior Rebuildmgi Boa 
422. Seymour. TN 3?SftS 



WALLCOVERING ln 5 tat;pii^?i PrdFaaa^riuil 7 r *nmg. 
Tool* Gompleto 0u4iia*45i Package WrAi A5PA. Bo* S99. 
12? LiHifl-Streat.Cdffinyertia, HA 3S&29 Telephone 4D4-336- 
5&10 



WJgMm-MlT. 



make extrmkjhey puhnc voorspabe TWEte^m 

MOOkly opmmiijaion* showing nyr a.i-C-ling ItfVO pi C jIu :idarfi, 
Pen* and CRhpr pcspulai Advert iauigiGiK$. Rf^vnpE. 
s^rvi&u- trom AAA-1 Firm Our ?9th year. No eKpenence 
rH^asKflry Nu IriveSLiriOM or CoiMKtions Sai your own 
hsjg> , a FuH Tima PmohimI! Wnria zo Kewi Pa ska NEWTON 
MANUFACTURING COMPANY, Sept Gg a MClO ! 1 Ntwld-’ 
low *5£™ 



TTlPF-I^Tt ft.S.F "New and Hoi. " Soils iteitf l repeatedly 

Road! Plasms date4 Dalton 



AGENTS HtfWTBJ 



SELL toll «r p.trt tirte Roobng, paving and mAiEha! 
-Jindfeg equipriWil. Call ^-Ba> ZM-6333 Auk Idf Al^ ShB- 



MAKE MCiNEY IW SPA m TIME. Aa a pudvripcign wkw 

■rp'anrniaiivi! lor Riding naUorut tniic|ajLiWi , yc-y ^aaeain 
generous coiwilsatora while learning lha art o4 tell ng 
Inatrurilon* and -supplies wilt be to n i 10 you free Send this ad 
with your name add address 1c POPULAR MECHANICS, 
DepS ‘ A6-L. 2M W S&lti ST . Nnw Yom. NV i«i9 



ausi^ss oppoimjsrnEs 



tu PORT- Rjc port C^Wlorufy pityfiJMSOb wdrid-wic.!*. ftrt^il 
'Order bijain4*9 l r nm hnrrfl. wirhuul rapilHl Wa IhipiHfiil Ipr 
no mk fcAminsmOrt. EKfiunnnLt u-i^etfe.sdry Frfra aepOrS 
Mnllrigar D*pt S37QC Woodland Hllltt. CaldOfflU 913E7 



HOI K MADE Mtoney. WorK at ya^ place and si yau rpate. 
50 homo businesses you can start tomorr-ow PrpfdsguarEbn- 
teed 1 Free details- Scandia. 2i3 Franklin Suile Sl6i. Clinton. 
Ml 492^ 



MAILORDER Opportunity! Fsea Daljilfr! Sperttar, 454 
EasiltraS Decatur, fiA 30030-1441. 



MUNKED TIRES "! £1 QD &firtd ii^mp Lb Valley, 

Fountain . FL ^433 



$T3M FROM Sia WOOD! P«LflJliolus*enipiai5 . SpEiffto- 
rion Alcralt, Box 540-P2. A“tejmnd?=a flay «Y. 

i3Bffr 



kHluDhS Na«l Loan&Craait! Cash m wdh your awn 
prestigious money fiMB iFtling busifesA hfc e^feniabonaJ 
rapuiramanls Sian, part-time. HOyea.i -o^n nalto^al l-irn pto- 
vidfiu i^inifl^. supped Frae valuable report. FFA, Bo^i B97- 
Pti Dana Point, CA 92629 (71 4j 26(HM05 AlW-FN 



START MONEYMAKING WOOOCRAH BUS»l£SS nuaK- 
ing Easy - Quick' Toyr. flirts. ocweRiw. Free derails, 
Wilnamp. 3S00L San Sebpsisan, Tu?eon. AZ65715 



MAKE MONET WAITING SIMPLE FIEPORT5I Fw mtor- 
mation HanwicH House Bo^ 343. Fort Orto^d. OH 97465 



JTEVEALEOl "SECRETS OF THE MILLIONAIRES '. Ff*e 
liylormasian Accent, Bo* 19&5-C. Newport News, VA Z3601 



rtOW To Use Y-biir AriBwet^ Mac^ntT-oGat 

Rich In Medl Order 1-4 16432-3060 -Esd. 15SC. Dsy^'EvehingSi 
Weekend! 



5ECflETSa J BEST SUPER PROFITABLE Hprtft* BrtinW' 
ea Revealed. Free Intormation. Depi. 31DFM. Signal, 135 E. 
9th Si . Lono Beacfc. CA &0ei3 



41 jOOd m WEEJKLYtt DAM \Ma FF«1M HQ4H£. IMMEDIATE 
OPPORTUNITY 1 LARiQEt PUOLiCaTiONS. 1H HAFFA- 
HANNOCK STREET, WAR RENTON, VA 22106 



RECYCLE METALS. NO, NOT BEER CANS! EiuLy J453 
weekly! i-ree ^ntormabon. Recycles Bcj^ 1214 F-rsnfclrrt. 
TN 37065-1214 



SELL MAINE LOBSTERS BV l*WL Delivered irve via air 
ftupiW Make up to fe.000 weekty Free deteiis. T^ui 
Tpompe, Bax 2532, La Jo-’ a. CA W 



HTDRAUUC JACK REPAIR MANUAL. CATALOG SlO.W 
HYDRAULIC PARTS SUP^Lf, &OA 4157, eROwNSYiLLE, 
TEXAS 7B52M157 



SCREEN PRINT T^FURTS, t^ypenspwe kits, free OfftnHa 
T-Prlnte^. F.G &oi 23991 (GCJ. Te^pa. fL 33$ 23 



MAKE rtbPoe* Slrwipa Highly Prorttefito Free EMail* 
STAMPER. PO Bo* aflOSPC) Timp* FL25S2? 



PROFrSABlC Gpld Foil PhHito r P-ersorasi^e birfirH?5s 
cards, pencil* n^5c^ea. Fr^e d^^il^. Goto P Q &d* ?45#6 
1GCJ. Tampa, FL 33$23 



BUHPERSTK: KEfl Prinler. ChaiLi> Sinp « P0rt*b,V Free 
Ot-lajfe. Bumper. FOB 227^1 H&CJ. TJIfftpa FL 23622 



PIAttD Tuning ^uiokty teamed witf-- home study courses. 
Diplome g-jriled x ha^Ldn Tuning School. t7050 r e.lOi 
Drive, Morgan Hill, CaliL 95037 

EARNINGS Unlimited 1 Ma-i our burglar alarm adverbee- 
meRta Irofl-i home 1 R&M ^ahsndiBing ftoi; 

Chicago lllinons- 

HO, KB ON ACHE I N E# Hydtopciinrtca - mekpenarie. 
pla^anL pradlool! Free wtonnaflian. Robins Box i2l4. 
Franfcten.TN 37965-3214 



MAKE BKj MOHE'T REPAIRING WinQShiElOS A Plata 
G^aw! Up to wm ygarty Call TOLL-KFIEE Valuable 
FREf topurt. l -309.^1.2^7 GI»-WMd Boi 

S7&50ICL Send. OR 9770§ 



YENOfNG MACHINES No selling Routes earn ama^rfl 
pno6z&. -Big Calatofl^e FREE Park»n^ Corporniien 
PMB Greaft*pring Qnv?. Tunomum Maryland 21^ 

LEARN Bering M^phinfi Ftepfllnitj Men Wamqn 
Lucrative PrtjlilJ G^eaMin Cbrrp^pqndam^ Schgpl, 0pa 
Si 04. Sp®noar. tows SI 301 



PRFPARF Ta« Ftflturns £sm higti dignrtiod work 
Train nl b^fn» ApsiediSed Ptogram Neito^l T?ut Tn*ir«ng 
SttlcoJ., MonstL-y. 2KV P*e* York 1DK2 

.ASSEMBLE wooden novelties at home- im pay £23234 
weekly No a*pe«ance SASE Walpma Bo a S40W. 
RinMlfPS P?f K Ff 34W4W 



EXTRA INCOME, -y^pnfcki h^mfl-. Np pHpflrj- 

dntti CMAili 1^12nS45-S42r . Ext. 601 



LEARN MIRROR RESttYEffiNG Ir^a intormahftn 
SHwarcnh, i27, Lai^dowhn PA tJKO 



ASSEMBLE PRODUCTS AT HOME- -Ms^y opportg^twa 

paymp High W mk*t ProMa preseKUrjr available entbo4il 
iru^iment W^la Bus^nen^es, &2B Brighton Itih, 
Brook^. New York 1123S 



$19,000 MONTHLY TflAiri^ Phrttogr^phS *1 Hon^ 1 Call 
redbrdi^ - nefriiige (3931 674-S !56 



MAKE YOUR DREAM COME TRUE, EAftN teb.OOO YEAfr 
LY REPAIRING SMALL CRACKS IN WrNOSHIELDS NOT 
REPLACING THEM. CAR TOLL FREE 14GM»45» OR 
WRTTE: THE GLASS MECHANlX INC., 10tTf NW 4IWt 3T., 
SUNRISE. FL W51 



H.H7 HONG KON&TAWAN Products Cr-aap Small 
tots Scmp samplsv Harbnr. Bdic i7l9PfcHp, Yuba 
Crty. CA SB? 

RECONDITION BATTERIES i La*?> Eaf". Huna-eda 
Weekly. UmoAf Secrwts Fnse tnfd«nalton Etote^y Oullel. 

Box JJOGM Hickgry N C ?$ai3; 

004fG^TE Stoek Machines: Cartaldg $i DD. ftoute One 
&oa 37*0. Rapid City. Sourtli l>ako4a 67702-37^? 

(IpMO weekly” AH TOOL WM^im, toiuctiwie. 
Parts EPto Topis Whplesfl^e-. Free Dalails. Bov 534, WichUa 
Fatta, TX 76304 



NEW PFtODUCTS Di'-;ilrr?toih ! ^’Fr3ni^h:^rt?,-Pmeil5 
ta.DO-Devirt, PQ Box 1D3, Aihlirid. Ky 411 05 

GET into the most ymqua pfmb'Hp business m lhe world 
&1an Iromyour hanwdn ahiBdr partiinse beais Pnn| m lull 
cotor on pa?w r tobrids. iretfl»s ^ryUcs. mylars, etc. Can 10P 
i ^00-223 1596. C ^ Eqifiipment Inc, fl* < Ts#rnaT 
Pik^a. Waifif D42S2. Ahk Jttfm SuHrvAfUUxnH ciur \*&* Minna 
Tnp 

tuonrs WEEKLY MAILING From homes Immadula 
opportunity 1 Ho O^ig^ii^s! MLC . Bo« 3559PM. Oanbuiy. GT 



51.000'S POSSIBLE. FREE. n pea envelope Proc ess 

BbK 93246. Los Angeles. CA 90033 

MAKE High Pncfln, Hal Selling Ucenae Plates. Slgni 
v«ro*nag«:. P.O Bov 24986 iGCh Tarr^a. FL 3MS3 

LEARN VCR Qleaueng, flep^r l-tofle PMUs 1 &P^rets. 
Reyeelftd! Nd Ett|j*rtonp*t Nectary. Fr^fi Cwieils Wei® 
FkdHibfltlona. 2t7 E .S6IS St , 5uiie27? DepS. PM, Nftw Yorts, 
NY 100^ 



^Continued on net! p»ga) 




BUSHESS OFPQfmJMTO 

(Continued Irani pnetdng pays*-, 

VINYL'S Whsie Ihe money is-! fTolaes! orally repair, re4ln- 
aih. rs&wH-of lumiflure, &er tooa Euk&, m<sy amali |£o 
joifoa a day earn you (3.0O0 a month homsi. cans, olfrcm 
te5ld j ' Bri'j. ynli.THtWl customers £l-ar~ n-.Eirnrng aHer a i&m 
days- practice Deti&a tip. VIP, 2$07 Mantrosa, Clwjago, 

«na 



S3&2.0O ft&m Square foot Plywood. (Huge Damand] 
RevB&ltfwj Prod JSi 00 i^undabtaj Woodwln, 
Bhdgewflier. Mass. 0232^-22^5 



MAKE MIL UDH3 MANUFACTURING BATTEHIE51F! f.up- 
plies waitable. Ewertaw, to 36 6, Bogota. INUU7K13 



CAR DETAILERS ARE CLEANING UP1 Dali Direct with 
Manu'udruie 1 cheniea"a. polishers 630-24.5-61' fl Ftenna 
412-W-SB* 



CONSTRUCTION CLEAN UP, £300 GAILY. Ma.ua mm 
supervit rii Dinara. Sear 14602 Nawpo i 4-01, Tustin, Ca 
SSZBflO 



ASSEMBLE Etaanjrtic part’s W* ferppiy OfifnprinpiTll 4nd 
fra^perianc^ Wri*: S^rMir^h Klf^trgnips. 
Bw **nmrth City. FL 33 TO 



NATION S tot Home 8ysM!easOippo<r|jjfpi«3. SuSacrip- 
hor* hm Send name, wfetfmsik zip to Sp^r^Tisme mpg-ajine, 
CtepS C300& SaiOWPStOktihom, A«to*. Mi^yikw, Wl 
SMI* 



LEARN Gold. Snvar, Ptatiihwn Scrap ftecyclPift Business, 
free mformaflion Recycl'hO- to* 1 *2I#P. fieno. Nv USSlO- 
1316 



GET Paid lnr reading two*™-’ Write Pasa^AEM. 161 
LmKWway. Nonti Aurora. IL «G$*? 



t*«.00 FFfcCM ONE SACK CEHEWTI Hug* demand Big 
prtLls. Putfune Prpcl El 00 CRtrfurtdabaeL Qr nco. Bax 1092- 
M, Hni^nd. CA 92345. 



NEW t2S0.Da WEEKLY, your business, iM’-ique money 
maSe* Beaulilul wiwdPfi ported piv^l N?ld*«5- taytariW. 
ISto/ WasHyan Bhid. t Qrl*Jidg, Florid* ££30 



GET pa>J to clipping n*r«* paper iterate (M25 EACHtl 
RUtSH BASE, Tri T'Kh Sv*1*m» lot. to WP, Q^ids. 
Maryland 2H 1( 



HONG KONG, TAIWAN Produtf* qn*s*p. Fr*v DHMlf. 
Write' Peria PuWtoatote. to 230 snduifto*. hh». 30751 



BIG MONEY WTTH YODfl COMPUTER. Owl nifw bo*- 
mm QStnpvt+rk to 3103. NAShul, NH 03061-3103 



(40 - ?06Ht0UR. Am LLriny PMjakthruuyh pnoaa nutate* 
Burna«rAndiOart^gad! Caunfe«10pS. W1THOLFT REPLACE- 
MENT. ? hcitiFi'day aam t36^>¥iar Mllhxn cvl apart- 
rna^fe. hicwwa pay pf-oMs nmmedialNyl Frw Wwuwlmn 
RENEW, to S0G&-PE. Vffirmouvur. WA W 



LEARN HfGH- PROFIT hgmab®rari 4xwklatwri(ingr wllmg 
bualrwas. Atf^i»T PybiieMkw^. to WPfci, Usm, ME?h 
46OS0 



MAk. ORDER OPPORTUNITY. Starr profitable bon-* 
mtu wiM'oul axpan SO Cc or «plbM. Irtofmathm tree Mall 
Ofier Assijciabsii., 0*pt. 634. Mantas b, NJ &T04S. 



MAKE 8AJLLO0W ANIMALS. UOC w whends' FREE S AM- 
F1£MttTfl«TBNS: Fun^iiwnfrPMaiO. 2HL 

A»PWi4riii R?y. New Yqric 13 * 0 ? 



(25,000 LOANS INTEREST FREED S&CfOL Federal law 
WIPES OUT DEDTSI1 Desalt FREED Morwivriratf, Bdk 
0366791. FL 33063 

HOW TO swfcH y&ur own sucmbMnI pf-otriabb borne 
buKr^Hd9iS Free Details, VWuna, S3i 4-A SunabK!a, A^wlip. TX 
71756 



GET ftlCNn Secrai la# smssfias dstoft^-tfinos 
Cnedlir FREE repoft! 5 WiuFihKi^B. to Poni^ng, FL 
33063 



CUP JMjwBBftpor - (25 EACHF!! FREE RegJ&H! 

Clippings fl. Bqa mm, Pumuani. FL 33063 



ALUMINUM SCRAP - ftecyofeYogf self- MAKE UP 12600 
POUND! FREE Information mdUsmshPUfllb. Po» i27. 
Alertabdria Bay, New Y(hI( I36&7 



RELAX AND GET RICH Amazing guide la rkhnA. Trctf: 
d« tails. Writ? non*. flFady Ertierpri(ea, F.O. 7® PM 
Masftnlawrt, PA 16461 



START yoesf own p?oiVlil>b ctenrueg tMsmw# V+ry Sgrw 

ilirt up fapsn3<p if done ppn^tEly. Fdf((S JHfifb cOS It Ihfiftr 

diiws t am nefw Rft§ a P*p by step fti^de io lead you 1o 
Iminci^ inda^emdaftt*. Tire booh wM include my borna- 
pburw number so 1 om bsbibE po any way popple Sand 
(6596 m dec^ or roaosy order !o C#enmg BucJne^. 391 1 
S Eliiibeih 04., m^ anepolis. IN 40203 



STARTING YOUR OWN DUSWESa FREE Subacnpnon to 
Owertjnity Magaz.re tells ho# Wnte Op^riunriy. Cbspl- 
030- 0 N. Michigan, Chicago i L BtHOi 



12tM - tw w*Hdy— AT HOHCII No gAMMldU - Otfaib 
FREE!! Hbtoiwbfh^a -B. to 63667a Mirths Ft, 3306,1 



AMAZING BOOK SUri Y<wr Own By$Jrt*ft at 
l-iduy. Iraa details Jrnnings Pi.Uli^-i ng. 301(0 G^iwinan 
Road. Ju^ttiinn City. Drngun iT744fi: 



(tO,DOO,OtMLOOO tound PibOrbY *iil* urtCHimpd 1r w= Gov l 
Claim yr^. subatentiul alm-j F*r InfbFTr^Eion ptujnt; 
433-3000. EMI LBJFT 



TRY JT YOU'LL UKE ftT Irwome sfttewmaiiafi (2.00. 
OufMrtunlty r &ra 171M3. AK&aftapoliiai. IN 4EST7 

TEN Guaranteed Ho-dw-Bu&inrfS Imoneymaher DoqA£ 
£2000. O-Sfli' Now 11 v intormaflon ff-ee LSASt Mac 
PubAHtions. RRn. B?H. Hor*ra. AL 35W 



FREE INFORMATION. Horn* iy.wnnwjt$ UnlOTiiW in- 
eom* Very km Kiart-yO ctali High prdF.I mtr^in. Cam 
Marketing I -BOO-54 1 -oaco 

fftGrtT PRODUCT cassia 2Sz hi praduee 1 Sette Ilk* hot 
caJcB& fw S sfl* 1 Fuse Information for -:-k* 25« B4amp. SNR, 
Swte 12-fiS NoRh 20tti Oriiw P\*ob*wk. Anzona 

mm 



"SECHETS Of THE RlOiEST PEOPLE ' REVEALED tl 
Oetaito F REE I Brigfil 1 . Box. 5£&-1 DPM. Newman. CA 5S360 

BIG BUCKS FiGHTinG POLLUTKiN'!! H.ggeal new 
ginowtobi^inesT. raidi«i?ig iwarddu^*ssle Ltomiyfriahing 
Iwcnprg Fiw dsiaib Cufw O^lwr, Sgnihbridg-c 
Mm 01656 

NEW! WORLDS BEST COLLECTION OF fiff USUAL, SDC- 
CESSF’UL HONE BUSSKE&5ES. H« Report. Rented. SIT 
w Angela. PtioenK. AZ M t : j 

HOWTO START Lasfy, WHilh - Producing Ruuneu-I Free 
tJetaiia; Db^*eo 3615 ThrnrDd, Satoun*. S.C 290GS 

PORTABLE Tira Wbdawalling Machine and Windshield 
Repair Kirto- High Pronia AAA Tina Frtahing - 504/733-0242 

MAKE HOMEMADE WWUTS. 1^ wnfd (IflT.OW 
with n»w Frfer intermaiion. FaJenn, P O D$k 5326, 
5*vferV;}|*. TW 37SW 



INQUIRE! I MAKE r«,0M FW^T YEAR! W^lr^d 
ArNiMifcns, ;'*6l M :J*;lv R:r , 5wte??4-1T9 PM. OarrOlllpn, 
T>7gW6 

PftEE PUBOCmr lor your bus-r^efls Free Informalioa: 
COM Publlc-Miona, 4®3t Churchill fid PfA 10. Tenma. WA 
l J65&1 



HOW to r.ljirt arx: opi» "arc yfM.i uwn prul labia buNincKX 41 
tone- F tlu dauuh. Write la Him* PublfSlteA, Buk 30M62. 
HOdSicm. Ten 77230 Today 

MAkI i isS* MONTHLY 1 Easy! Mo Inwtmvil 
M dtoweb Bqm E6^hA. Oiimand flir CA 

5,001 MoneymeKing Oppartunilteg' F-ree Calalog! 
OyfteiiMJS. to 1B03&G. Akron. OH 4430£. 

MAKE 2 Ig 3 lirrw^ y«ur erar On Kurt** da of ^ibduCU, 
Fu»d BYlarmaJlifln. NbirthyS Gitt Certlar. t*-36S SkepCina PI., 
WAJpahu, Hawaii 96797 

START and Operate Proirt-g&t* Home intorm^- 

1KH1 Stend SASE WCVA Ametixm 361 toih $fh hd . 
Mnrvillo. N J 0fl6,16 



IMPOftT^rpon tr?Kt€i skMs frw drtnis &C^. 2W 
Hilton Aw . Hair^ftosKi. NY HS40 



PARTY Plan 5*HMrvaorB! OatartG (3.00 Hotfoiasn 
Encwpr law. F.O. to 3^6. A^td, MQ EMH& 

EARftMGS Unlimited! Mad our Real Estate Services 
Bdvurciimeni lem you r home! Onondaga F u nd-ng 
CorFipwyy, 1209 Lar.easter Amnmt, SyracLML ftew York 
T3210 



WE PAY CASH F<?R JUN*1 (&O0; Mpn^m^kar, 123 Fprn 
Sfrwl. Birr^jngliftifn, AL JK10 

MAKE 115.000 MONTMLY1 new mcr«Hjte meibcd- A V 
PdufidL lL60i-266lh Avenue. Trewor. Wl 



SHRIMP. CRAYFISH, AID FtfH FAHMHL (pool a or 
pond*) S*nd E*.55 ^rahjsftdlaPteS to: U&AiA. Box 467+K-R, 
Atlanta GA 30346-7432 

BU0CE5SI MONEY! POWERI Ybu a** have if 3i- Fie# 
Intorn 1 ai.inn Sulniar, SOU MaJfL -KB-A Longmont, CO 
BO501 



MAKE (7.000 Monthly n.i LPSrt Rrdkfr. Md HrtdtnWil. 
Fitii? Fa^nciat Bum 4309-A, WfeM Oowte. CA 91751. 



ASSEMBLE PVC FumHure. Fr^ ^epgrt rm^ais h™ to 
doubta yw p irfcwme- ift ® da^' Cstty Write. F'VG, 771 PM. 
Ratite Ground, Washinglofl se6O4-0?7i 

EASY MONEY. HOT BUSINESS. Details &5 &UCfcftTl Co 
bp., to 41Z-PA r N MU Haven, CT D6&13 

VIDEOTAPE WSTRIBUTqR? NEEDED. FREE bWCtoe 
ixsjteffkog SSi 1 D^liibvto^p. Vigpoitap*. PKneUierionK 
|R 0 . D^anmw.t P14. PO Boa ?03£H. Atlanta, GA 30335. 
feEA|,97l-71&4£ 

WRITE YOURSELF WEALTHY, ‘-te* flepon tohslinger. 
P Q. Boh 366, Ca^rtota. Lahtornia 9M1C 



VENWO MANUAL by suoeessfe-i o^tefator. ProduGta 
pn^iprnbnf Fiwi>apenw>1. Stv^meha 1toisan<te 

WHiPf guarantafr. WM- to 1SB432. hbwhyilie TM 372iS. 



(750 MEjTT WEEK6HDI Free dateKi Mo^&w F^Ai^hlng. 
to 1444. Colorado Spraqa. C&KJ901-1 444 



BUY EVERYTHING WHOLESALE:, giprn B 4t cel* 

tog f -me infierryialib^ ^mpurt. 0718 Lawndale-, KarLSiE*. C?iy 
M0 64B37 



EJCTRA CASH JiL homo 7 prn^n ways FREE DETAILS 

SASE. DAB Mflrholing Enterprisee?. Suifi 3?3 Dfcpf P. 103 
WLif.liing^in St-. Mpcu&towh. NJ 07960. 



MAKE Manery Al Heme! Conr.-rkM-liiil tilted 1 1 

Gua^anEBedr Pr^ Valuabla * i 1 LEASE G it A Prplit 
Planning, 4299 West Cartln Ttoad, Depi PM-10. Stochtob. 
Cali l ®2 <*h9&46 



AtrtEVE WtALTHINDEPEHOENCE. M horidire fcftlte- 
purmit tApiamt ids boama^ea You zee operate vmiSv 
ihimmwi caih! F'jw deiai^i. Reliant Publlatr^g. 7739 E. 
tkc#dwa^. SwrtB i42m, Tucson, Az Sfitfl® 



MOW la MAKE up to J30Q.W H DAY wifh yOur TRUCK- 
Surd K.OQTrVr Hteltodk- Frankie Son Publilbng, P Q 
to 625 Gr&£r™i3kr. OH 45331 



^COfffCGQN "junKeri' batlcriss. Free import 
to# ip dOy&i* iSsur income in 9C days 1 Easy Writ® 
fLjIMrynuin 77! PM ITalliTn WAsinii-igirin 00604- -(T77T 



START YQUR OWN BUSWE&Sl Work al home' FREE 
VALUABLE REPORT fTCS PUdUcafions 6414 E McOon^l 
Suite 323C. ScdtHdale. Anfonn 65253 



FLEA-MARKETING Brings rw S60»(i60Q Wbrtly PeH- 
Tima. Ne w Mammal ITiivmils My Libia hruwn Cash 

iNfiver Sto^. F^e* IntoriiMtkih Goodllte, Bum 62M. Geneva, 
FL 32732' 



AMERICANS. A Cftanttr lb PROFIT FROM USA CANADA 
TREE TRADE AQREEMEtfT. Earn Extra bKorrte Ar Home As 
A W&ndtf^a import Eygtod Ftepmes^eiative K^' 

(6 60 ceeh-SS.OO cFmjcA. ftoclicyn taiemeiicmel. 1 1 Fgrsyihia 
PO^d QrjnulL-a OMaria Cjr-adj. L6T 2Q2 



make &K) MONEY in MBitordfl-Ti Mwvf prolihawe ptens' 
Free delails- Etendga Parker, to 350*6 1 . Tampa f L33® 



GOLD'&ILVER -‘OPTIONS"! Exiling ne* ^«1nteris 
TteM! Larg* prffliS btittoHunHiee 11 E-mail 

J IDO — I5Q0 4nvas1nftehiB p Oii«y«fr litl%- known luccess 
secrete' "! Free Repok. TrarK^nailer. frepl, MiQe. Bex 1737. 
Sars&ete. FL WX} 



EARN 17700 MQNTHLYI Hofflfr Buelnesat Lltite mye*r- 
ment. C£KU. to 7B07, Ami Arbor, m SS107 



FREE BddAlet. Rfr-nudu- MOuC*i w;1toul 1 bate, eKpBri- 
■ufloe. capitei (TO.OOQ part- ilme. Maiterora^s Manual, tot 
3Q1B3. 5a*anfkNi, Georgia 31410 



SELL BEFORE Hot** Cr«N! Into- tartwirtteril. 
Bds 24012-B. Dayluh. QR 45424 



(SOfiC Mnnth Ttcd inlnrmjlinn - H-> QpligAtiOn ■ Lungs, 
Bbst 14(15. Garden Grow*, CA 92S42 - 714^3&-2167 



AMAZING Ptoto Pupliceli^ K ftyd. DtUila; 1? DG ARB5. 
450^ Lanyl aiyHIwn, "K 77521 



MANUFACTURE ELECTRONIC EQUIPMENT M YOUR 

home for ifte Army. Nevy, Ai - Fume. di-J NASA, w II supply 
plan. Inoxpa^^a obb> to s-j Td egugMteM toemmanT 
pays (4,000. Coas lo yau S900. Prsrfii S3.1O0 Send 1 10 bo- 
SUBOGNTHACr fiAD. 13^.1 §22nd Street LaoreRon. NY 
11413F1M AttenOon- W4rw Nau 



CASH FLOW. (750 EVERY WEEKEND. HUSH 55.55 ter 

Refterl GpfSbNumly PuMtehlng. 2BM Chaster, LrHIe ftraK 
Alt 7Z?06 



MAKE ALL THE MONEY YOU WANT!! Proven pert-llnte 
Ekji#»wa, Guaranteed prom. ?rae detente WHdfl tQORVfI 
Wlrmpfjg PublKaSidPfflL. toe IQeiB. SesricrfdL MY liTO 



BIG BUCKS IN TEDDY MAFtSl ManuFamnaf Semite 
■J.e-k (Oulei 5 W4»o Wish to Earn HOO.OOO Pe^ Year in ENIton 
toar Slutted T-py teduatpy Cali Tall Fn^ i^S5O-*2O*0i K 
Kkioo Praducte. 2B Rtf., F 4 .-telng«SkL. MY 11 m 



CASH DAILY!' ftooN tft&m ycu hew to s*>ll valuable 
*nto«malK]n by mailt 1C0»& pnplrt f Frsjc deteilil Write; 15(0 
F'lnrcnl n 4F6. Dc,~\ PM, N^wpart B«dLh CA 92663 



se«oftarR£nMESHOUSEwrvE& 
EARN(76-i2rSwc#k ^ Wcral) WGuarMKwd meibpdi 

(1.00 |rnlL.indrihlr| runhiL 1 :-, ilrtlftifc Inoor^e, BsVe 62 
W^emonl. IL 60669 



HUGE ProillTs - Soap Vte*mg' : RwlRicfldna and proven 
Tcwnula. PansrAfi® galkm. Free Iniornmfion. Prime 
QiiMbulirtg, Bon 3C047S-G, K&iHtwi. TX 77230 

(CortHwied on nwri page) 

POPULAR MECHANICS* OCTOBER 198S I S I 



BUSINES S OPPORTUNITIES 

1 Conflicted Mom prte*dlf»g p *ge> 

ism THINGS ¥0v CAN MAKE A-W SELL From Scrap 
W®K*I r rrw KftfOrh'ialion Idealend, Bo* ECU M accr- 
Ggprgifl 3*3QB _ 

GUARANTEED NO - FAILURE SERVICE BUSINESS, UN- 
LlMTTEO INCOME, F rpp InK-rmaton. DbAH, tiFBuflOn, AvSH 
LNw.OHWU 

FREE DETAI LS SEVEN MOST PflOFrf ABLE HOWE ttuSi 
NESSES BASE. PHOENIX PUBLitAlTlCm T36 NW 41 
Street, Miami, -L 331 Z7 

MAKING IT flirt in The IWOs - lOWAI free Delai s 
Doi^l&n 0o> 40403. RflteigSV Ht 27629 

CARPET A tXECOftATtHG - SuDCWatol Horn* ■ 

Highly PralllaWe - Full or Part - Tgi A^nspgea - 
Mlntonum Training - ■Bnlimfted Ptcspecte Fme infiermalio^: 
NBiionwritttfeprt Bro fceralnc,, Bos 147S, Pril&n L QA 30720 

MAKING CT MHfl hipw filing w*«Klt-pralL>tiftg btm- 
ness, Nd invefitmnni. Work JJ hofrte Fiee details. IGFk 
Murphy £>-pi a M1C. 4- j E- Norsn Pnst Oak Lana. Houston. 
Texas 77G24 

PERSONALIZED Organic Molecular Mod*H- IM Gin 
Hraeftty Send SMG ter inlormatorr, N™kT*li A awfrs. 351 
Eo Sti'.Aw, UarmHle. HLJ. W63L- 

FREE LONG DISTANCE PHONE SERVICE FOREVER! 
COMPLETE DETAILS Si. ?FM . Bo* &g4$. CAjOggg^^ 

LEARN bow eosaan yDU'o^hlgntys^Mtotobua&nesiat 
home Sand 5A5E Fn» {Mails and Bdimak”. Brcrum 
EiTlerprcie^ Inc., p.O. Box33G?2iS. BrtKrtlim NY H2M 

FREE Booklel. Tails you tow te make a lorturw at toene- 
wffli glsttes Easy Reaii-st-c business, Mete Adventutes 
102-A Dam, Baytown, TX TTSJi 

FREE ^ulewmallon chi bast pert- Isms tsi^siness wilh Mi- 
nnie incoma potemtai No obligation ! Write. ChfiPTTUS, Bo* 
531PM. Pa boa, Hawaii &677B 

FR EE fOSGuOO RENTAL PUWL Write Cashflow Stralfifltes. 
Box 1 , LUHsatewn, PA 173*0, 

FREE n«®ftl MaKe £ I jEXft a. wee* taking frtoks by rni.i 
HSpC-ID, 5d6a E. am. TwaoiL AZ «T1 1 

WORK ONE WEEK,, MAKE tUU r^punng m«W mfel 
Revolutionary precept. Easy! Fiea Sam piffle port W 
Rainger. Box BS3-FM. Graa5 Btmd. it* G753C 

HOME BABY SHOE BRONZING HJWEBfr Pe**."!iisl 
un&mtied FREE illustrated literature- H&PM, 1WM. 
fefe^ng. FL mm 

PROJECTION TV . Make US t asaemblmg Projectors 
Easy 1 . . ftesuNs Kwnpwabte to S260C propreto^ 
PLANS. W LENS 3 Patera intonr*^ $22 50 ■ Prggw 
aAontfi Systems available Ifciustrpieo ortelog Frat- 
MACSOCOUA., ?50BX. Mpin Sitm. W«*sAflhMS Cutting, 
PmnavivBniB mV CradibtarO Or*r* S4HRS (31 5) W 

W 

BATHTUB REGLAZ1NG, prodvtt *«vice and tra^v- 
ng QCirp (40*1- 345^072. 

HUNDREDS wiKik e*sly. Ap^mbla PROVEN prudutla. in 
ywr Spam- time. N& ^xpir^wictf r ‘4t? Eroc^j^. Council, 
B<u 2227, SiNardaM. WA 963S3. 

MAJLOflOtH o^oflu^rty. Sail 70 mpnay-maKing 
1000% prolll? NewfchiFfO, B&X 2073. Van Nuvs. CA *1404 

GET SMART, GET RICH. MOW to StflH a^Cl Succeed in your 
own ftareHf business Amazing FREE detail NOW- Peak 
Pubfecalsons. Of^i i* 2EiO Hp*wy aw £r- Ctai^- Wi* 

W0t_ __ 

FREE DEALERSHIP-SELL MAILING USTSiComptela pm- 
gr#m ft**! PCW, &}* t302-PT39. Vallay Straam MV 115fl2 

IMW GARDEN PROFIT- GROW GINSENG. Gall 5*0 

Found Senpte Start-Up Lwtend'v W7&PH 

lndianapo<ts. IN 4fl_2BB 

SIMPLE UNIOuE BUSINESS [« osnwd me dJLDOD 
Frae Inftormaftwo GuiT Etei: 63^. EwisvKh. ■rubisw jTjMlj 

1500 Daily Tha ulbmate hon-e business opportunity of iba 
Da5!wli. J & Enters**!. Dtju. FMiO,Sst C^rruMon 
way, Mil, NLJ. 06030 

mEEXTCARDBrOK^.^IWGaffi^StartM i*04>0&2- 

CCQJ 1 J n |< 

ooo*f t vrns 

WOflK AT HOME, lael year | made overSifia.OffSnp&Tss, 
easy pleasant wwfc Free Intermit son. Uteetytes- Eock Box 

“ho&HOunT full timWPad time. ALL-NEW, £aey Work 
oraf maifa SA„0K: INVEST UNDER *»■ 7 f «t Inter™!, 
bkin. Tnlisn-Jin Bpx U;7-PW Greei Bavte. Kansas 67530 

CHJT OF WORK? HEED MDNEV-7 6 ' CO bOOhlel SbOws 
you how te etart your own bus ness through c; ass, hed adver- 
ting Popular M#ohaflfesa. Oept- KC. ^ W 571h St . Ms*f 
Vpflu NY iMlS 



MQNEYMAKMG OPPOITTIMTES 



L U I I U BFILAiaHltOUWfrv<N bwtnu^OW- inCpr- 
iB^t 1 721. Atftryrn , N ^f Vpdt 13{g1 

P 52 POPU LAR MECHANICS* OCTOBER 1 9Z8 



MAKE Hkpi Profit. Hgt Selling L tense Plalefl, Signs 
VKumaflic. P D Sox ?*9Sfi iGG), T^mpa. FL 33323. 



ADVERTSE FflE& hmM* M puWitaisaM S5 0Q. 
Directory, 4* Shore Dr . Q*kdai&. NT- 11769 

BECOME AdveniSmg R^r#Sfffrtatiy&. Fr«a B-nKhu^ii 
OampuBmark. W+4-B1& Ctevtf&hd.Ob* MIDI 



IDEAS lurried into mgney S3 pf? E. Leonard. 106 Minm 
Slreel. NorthpoH. NT ItTM 



ACHvEVE WEALTH A HD FREEDOM I HoUmI htomyma K- 
ing books Nrwisni plan:: Hundreds avsi jLle free catalog 
Apfrc, Roa 1t1fl1-PM10C™tli Mtrfa CASK27 



BLIMPER-SRCKER Printer. Cheep, Simple. Portable, free 
□alAite. &umpw, POB 22^91 tOGL TamsM. FL $3622 

HKIH F^etita T-Shina, Ceps ino3fpnm5#v* tr^ 5 lrer mu- 
thlnes. suppitee, Pr-es& 6c« £2S®tGG]. Tempi, FL 



MONEY From drscartfed tires 1 Stemp Brownie, PG& 6, 
Paragon ferasfmm 

ADVERTISE in SO? Mflgvin«*- »«- &r^tef>, Sox 
1 IN, Allante. Georgia iOX'J ' 

"RELAX and Gel Hteh" Free Intormatton. Jewell 
Uvsbributer*. Bp! 12024. ToSedc-, Ohio 4361 2 



GO RlCH?E Secret law smssh^ dNfl^“4)rings C*?h. 
Cie*1! fFffiE report' I WealttiKti-B Go* 4036. POm^hP FL 
3S0S3 



PtTO FIT ABLE Gold Foil Prlmar. Pei&onaize bu&ness 
cardt, fHjncila. ifisiuhef; Free detail. Go4d, P.O. Bpk 

^miGG), Tampa, Ft 3MZ3 l 

MAKING EXTRA HONEY HADE EASY. FREE &rt>S*ns* 
ton te Opp<kiunLiy Mnwthe otter? <4 ^ri>rtn 

Nuayt wrny; Gpporfujr v iy'.D«pi 03^ 6 N Mtehlgen.Chi^gci 

it a w 

MANY DOLLARS FDR YOu - intermetipn - Robert 
Wlrtptfcid, S247 C&flMrd, Pbrtage, Indiana 

AVERAGE MS.-W PER HOUflT CHIMNEY SWEEPING 

SUCCESS. ?. trMffhhfl wtual. Be your enm 

teel SIX 95 te AAA Chimney Sleeps. 2N0S3 ftc^erta Av. 
WhtfuUon, IL &3IST 

MAK£ MONEY King 5u^lg^. RukIM J3 

Lialisn Thomas &17*r hurchndge Haa d, DepL PM. 
Dunwp^»dy. Cktergi^ 3Q3S0 

MAKE Money From Free Gpwmmpai Publication ^ Wim 
Raprlfll Rights.. Send $2,0$ Mano*. Box 1#66 Nabunti, GA 
$1553 



ADVERTISE EFIEEP te crctr KQ 14.50. 

Dw^toiy, FOB 203aM, Fpmdakt. WA ffiHB- 

MAKE MONEY In Spare Time. Book T^Hb How $3Q0- 
Vateu EnJe-prise*, &m 4226. Rrmcelon. FL 

*6ii. 1ft WEEKLY doing ward prUMSing. HEW,' Free 
Gntanpnirr C^puter Serwlt«e, Dn« PannsyAanu 
PIm*. Suite w, Ddp4. WPH, New Yorit, NY 1D1 10. 

PAYING Cash For Bo*top&. Coupon* Nicbgls^Q. Bo* 
27T6&. Memphis. TN MiCT. 

mBillhHvuflelaJrmd. De^adla^.OO.Hoflnian Enlerprlsee. 
P.O. Bo* 366, Axn&ld, MG 63010 



RECEIVE HUNDREDS ol mnnrymah r y D {\^ WVilfi ter 
lT!n dftlitk Crtdil Ais*c. 1S51 Vstll^ FBfg* *2W-F, 
UfiddAle, FA tB446 



MONEYllAXINGCPPOfmJNIRES ^1 teryOuJiiM AlOr- 
mptx^n. Dla'riLuling PO Boa 476A, Nfrn 

Wa^li^teri. OH 4*854 

S30.m HOURLY! In Y nnr SWirfi t.rnr G^nranterri FrrN! 
De4ealt Eiffiterprieea, Rti Box 31 f-B, Winder. Georgia 306S0 

UONEYMAKINQ MiiildrfwMi^cii' Un“^ Wc&rttGu* ■ 
& rteft* SyrO;es¥ fm DWHsIS. Lively Pu^iCShons Bax 21 1, 
WilPrahFvm. MA d 1 ^ 



MAKE $756 NEXT WEEKEND l&IM amazing CkJiC-V cash 
nwthsd Fhrt! Dtlail^Odla Pt^leheri, 2375 Waal Hwy SSA, 
State 1DQS, Seduna. A'Lloha 66356 



PROFIT MO«n^Y Ite^n Pe<?im' Fhorw BWh white H^mg 

Ihpmjngnnv #40 Capita Im^Sm^nr. Ptfa:i£. Apy>hcasipn. |2. 
Dynamic 3uk 20E> f ai.'-nuurii.. IL 51B41-S75D 



WEALTH and indape^swice prschcal plans, BEVSG0, 
P.O. Box 22664>. tonra». GA 



YOU CAN MAKE $250,006.06 i; 0 nwnllB. For 1 4 
report send £3iM la. C. P. Enterpriser. P.G. &oji 2fica&2, 
Rano. TX 

FREE I Kdiu! HJohtt! Hlehu! detellH. DavleCo., tlOPM 
Mflih. firanaan. Nte 65615 



MAIORDBT OPPOmUMTES 



SiiO.000 Mailbncter C^port^iLy. tetome 

le ed KfiS2.00;R Ent.. F-O. Bom HBHO. Nrw Vprk.KY. tWl 1 

vaLLKJNAJftE Vjiitendef Expert ^ s Mcney-Mahin^ 
Secret Frut Extitteg, Hcu^ C»S»lt*; MHt Powers, Nrt. 
Hol^ywoisd. CAlllornia »!«».. 



HAVE you »grep; j pUte or * rfwy mM-eeting 

proje-Tf* Whynn' nul “hn-n In wutr. I^i yOu! CldtSi'ifrl Ad^E J - 
lising c-ari ta at tramandews in pr^ewiing all ihese Gw*§a 

end mom. Leam HOW TP MAKE MONEY THROUGH Cu& 
SlfCO ADVEHTISiNO by ending awifcy Tk POPULAR 
MECHANICS PROFIT BOOK. Prise $100. Send la PM 
Clas5*r»tfd. £24 W 57* St., htew York, NY IGQ19 



RABBnt4HNGHLLA* FUIT BEAnrXi 
AflMAU 



GUARANTEED INCOME. Hatse Chmchdlaa Send £10 00 
(rttendtoiej 1o. ClKnchpUas Dept B Hte- i Bo^ 94?. 
Willed A2 &S6*3 



MAtRPf^CES FOfi MEN 



HAIR PIECES - F rae Citeiog 1 Total Image. iDPM-IQ Wt$?. 
Soulhi Norwalk, Conn 063S4 



of Brnntyr to all 



FHEE Hro*TwtKMtel Album b. Cop r*n TicKeb SSf-teog,flte 
telofmasion Barry Pm bl acetone. 477 fi^nd Street. Bffto^lyA. 
NY 112D9 



FREE PRIVACY CATALOG. C**h ^c*#n^ gptortuniEtes 
HKbng aseefe Sw^el lorpV;. hfasw ideally E-dert. Ba* 5416- 
PC. Fguntoai Vqliey. CA 



SAVE $i,0&3'a cn your reoct m™ 1 Sand SASE |g Bob 
BL4drra, Sax 1355, Rancho Santa Fe. CA 92067 



STOP G4flsre^ SPEEa NG TICKETS, F «* Intonflaiton. Bok 
1082. Bfcr* Lamand, CA 95605 



FREE mlprmahon Kqi« te IMPROVE ygu: pef^K?na> te 
nancR^ Id' SUCCESS. Fin^inc # ?erv fees. 2650 Si? Mite. 
Soulh Lyon. Ms 4*1 76 



LIVE LONGER - Lswer ChoieKenoi. Facts And Diei i3 CB 
PO. &q* D-1D71, Sp»«rKJfteia. Virginia 2£l5i DoM Delsry! 



IS HELPFUL Hauaehald Hints 5&e. 536 Seat Morna, 
Mcfcj&Ster. OK 74501 



OF IMTBREST TO MEN 



WNOXIGHL Gn?wS Hair 4 MdrUha Box 1213-C. MaVali 
1JWL Phllwinea 



GOVERNMENT SUIPtUS 



NARCOTICS flABJ SEE? lints AutM Vi 1,5 . . . acjL, 
Airplane# Miiygns Suq^lu^ . . many 1% 

c:-Sginal COH 1 *fatibnW iK Sfifwi. Directory — S3 DO 
CfesfHSfi^. Box 19167-AX. Waahmgtcin. DC 20036. 

GOVERNMENT LAND 0*£M TO Cl>*A 30 bq 40 acre 
tocatoi^ available tor &2u ^we^imenl riling Pee m AlaaLs. 
Arizona, A-r^a^sas. CaHtorma, C^torato. Honda, (dato. 
LiMSiaAa, Mtaalsa^pi. ftA&ntana. Nevada. Ne* Mexico. Gte 
gsn, Utah.vyyommg. Cilizerrehipjrmtoatory For complin. 
j|&p^?y-glBP pacScagn incMPding maps teleb#te*^ topline, 
and lllmg tormsie^dJSO. pr Ipr ,-ngr^ inlgrnmtign 33. 
Public Lands Tnte. Bok 20K-X GriJ^5 v^y, CfllHnrnte 



DRUG RAJD SEIZURES! Bvy dirt ihdap Aul&i, huus«a. 
bgm^. tornu^teih.. luntilure. w-ue Firunc>aj S j-^us. to* 
33EB-A. W*ll CbMlna. CA 31701 



INCREDIBLE OPFOFTU NfTYI GOVERNMENT DRUG SEI- 
ZURES SURPLUS! Gedisaias. Lncotnv Dume^ucs, Foreign 
^EOtoti. ferptene^, Mi$f. Buy ?idrti S^50 [X?. Sfi&?Hll 

retort messa^te hhm^la deiail^. (6031-731-3997. Ehl ?4ia 



G.1. SURPLUS CBdalogue S3 DO. Monmouth Army H*vy, 
»P B^d &trws;. Pm Bonk, HJ 07701 



LOANS BY MAIL 



ESTABLISH AAA CftEDTf <n 3fiJ Day^! Gall 24 HD«H (^06^ 
9Ste2t59 XJ16 



NEED MONEYT When Banl a ato^i We atari no o&d l 
dh«^. col lateral cr Ks^gners needed. For AppUcalicn 
w«te BOOT. H07 Crawtord Rd« 1. Statesville. N.C ^8677 



MONEY Frw Book descries Loans. Caah. 

Geyemment Grsr;& Otf*cr t»«toiiis. available to indite- 
UH45 Wmte Box 9ft’AX, Brooklyn, #4ffw Yprk 

11235 



BORROW 1500 - 540.600 on S^nelurei 97% EMgibie! 
A niy ! £? « A^ncalion Un4ed. 6c« 3730M 

Go^ney. -CA 962*2 



TOMUffTtnPWI Qutqk PirwnelBuiiiwH Leant' 
Rduaed elatwhe-e? W^li" NAtiunal Tmafid*. B&pc 35726^N. 
Hichmortd. VA Z3235 



BORROW 540 000 ‘avirmighl Any pu Keep iOiJcfi- 
nit«ffy! Free Repin' Ejtueis Re^^rdi. Bok 19739-AX 
ingtin^jlis.. H 4RJ?t9 

(Cpntlnued on n*n 




LOANS BY MAIL 

iCttffihtoed Ir-arrt prtnjdfcig p uQp) 

BORROW ANY 4JWWT1 0*t Yil#M*«tfCirdl tatiant 
rtply- I3 at 4W, EMhpa^t MV 1171+4MH2 j 

5*9-1 &4£ 



NEED EXTRA CASH* We* oas* ycwr pert-dated dwelt 
yp id 5W.O0. 1400-44S-OMO 



1HWMQ0 LOWS AVAILABLEt Anv Put™ NoCol- 
dt#rfll Frp* AfflpiiOHtiQn- W1P industry, Box SJl Sron*, NT 
1W1-0531 



VESA* ft MASTERCARDS RflflsmiPK □( CrvdiE Expen- 
Snfc* 5 "Majg«lY Approves! - * Apply T oft-ffW. 2* Hours. 1- 
DK7447L £*lnn5ign lfl. 



FREE HONE VI ttOOjOttuOOti Giveaway Granra Never 
Repay Details Si. DQ. fftehindaWe). JakM. Bo k iBfi-PMlOB. 
Seminole, Ftofkts 3*642 



BUSINESS LOANS 4 VENTURE OM^TAL Up to 
SI 00.50® 00- Dtliils. Fmii. Ri. 2. Box 418A. Winte*pori 
Miim W4« 



BORROW SSOO - SUB.OW 9T^ viable Fr» «*>liwlion 
W1 MflMishHtt Rd . Grwwboro NC 27*06 



FAST CASH ■ BAD CREDIT OK, BANKRUPTCY OK, REAL 
HONEY HOT tHFOfHflATKHl OP POfTTUHTTES 

INTERNATIONAL 97TS KATELLA. SUET! A, ANAHEMN. CA 
KWH. 



BORROW t&xxfJ&.OOO! ■GveiiNflhr. " On Signature ^ 
indefinite^! Action. Bo* £4tJ9-A. Diamond Bar. CA 91764. 



RE-ESTABLISH AkCflEDm OET VISA anc HASTEN 
CARD! Guar-sniaedl Write Refr-ap Credit Be* 371499-PM. 
Donato* Georgia S5&37‘'*9B 



BORROW t$OtH50,M0i '^mmediitdy'’ On Senator* 
KEEP FOR EVER 1 Crvdit-4. Bo« 1«i, Spnng. TX 77303 



WANT CREDIT CAR OS 7 Bankrupt No credit > NO PROB- 
LEM! £5% APPROVED regatoipss eT cnK*t eacperrarico i 4^ 
MasterCard- 0«£ HOW APPROVAL AVAILABLE! Apply by 
phomr 

BORROW S-50C-I i DO. KO no one r*h«d. Free applica- 
tion 750 Johnson Hallow. JetofflOft, N.C. 2BfH& 



BORROW ;i DC-51 0G.tHq r Fair, Wa.iyrtkJ. 

But 2Q30 iPMj. RidlAfdSftatL TX 75080 



BORROW !HQ4ll».»ft Bad Ctodrt HD Pattern Fnw 
Apstficrtion, Boa 36 GrwayCrwk, N-C, BK31 



D4VORCE 



WINNING irhy rnflliO-T S2 K MENS RIGHTS 
ASSOCIATION, Route 6. Fares! Lake, m 46024 

TOP DOG divorce? Ygu can bh- Intormatsnri.OgftHr, box 
m. Kraon. AH 72062 



REMAWG SOTVKI 



FREE -Semei tore LssT, Agents ttewted PS. £to>: S^n 

AnUgsikjL Tesciis 70239 

SECURTFY, Q^tentlalty. Dateda Conaunwr 
Warehouse. E333 PiaiPIt *SOfl Stockton. CA 953q7 



CONFlOCJfTiAL Farwerdi^T^aoB-ving Remus' Each 
a tamped single envelope Si 00 CBS PQ Bos 4156. 
P-ortsmouth. New Hampshire &Mttn 

FBEE Tit® Paal CwiSs Whh Ramciisng Intormstien. DS. 
565S Oeanne SSance to . Mon?r»ai P 0 H2X SK2 



REHAISJMG Fg;w^ng'Stinr»t* SI WjlES Mdclbdn, G$i>: 
124. C*A *fc, N.D. 5632-1 



PROFESSIONAL Mail FDremardmg &inw T969. 
Prornallera. Dnawer 2n2. A^evnlflL NC 2M0 



CONFIDENTIAL Mn;i Rj^aHw^rFgr^rdin^ MjiI Drop. 
Bg* 6060.J9. OdWM». FL 333BG 



MKELLATCOUS 



BLANK PHOTO ID CARDS darning. 5 igr H 0 SO. 6 fri* 
Binh CeriipjMtBs ♦toe dm 4ny 

niihfld 0»-Cw e^.vahgrr? MowiytaLy Guaronsee. Ca >±na: 
Publish-'^. 2071- P22 EmWPdn. JaekHDI^illA, FL 32207 
Ftoslt COO Call C24 Hl^ 1-904-3W-1744. 

IDD words ASksu? Iwd pelem-ly H^ing mojhifnirtigsl 
SS to Fritieid. Box 991. Tgn&h?.-^ FL 



HWNTCT MISCELLAI^OUl 



BUYING Ty rig a Ctri Carbide, Turtg3Tfr rt MglvMenum. 
silver Sulder, Silver Concsots Gc&d. Rajinor^ 300-321- 
591+ Ohio 21 6-531 -B-313 E^jtect 

GOLD, Silver; Ptaliflum, Mercury. TanLhJym. Samples 
Evaluated Free. Ore Aeeaymg Service. Call Wt^ircato 
Tenmnitf TcJI Free. i-0MF932-lOtQ. 

□OLD. liher, lerUIPt contacls ellver solder, gold hilec. 
rplled ggto plato. geto am silver coins R L, Nafirws, 652 
Myilto SI., ekzabKh. NJ D72D2 201-363-50^ 



PERFE C T KNOWLEDGE 



ETERNAL'S Original Measures centoin Tolai Kncwledqe 
Enhance Einatevn^ dpnens-ofvs Gatoer untimiM lecyc'sd 
FREE energy tnom CPEATOWS Ttme Sank to* home, 
leolcry pleasure. Ellmyi-a^ deadly experimental reaeatoh. 
pollution, frjciion. laxas 1 Pennairen* powa ■ pia^Ka have NO 
mwmg parts 5 TfHnapdOailxsh VEHICLES ^rea Mc^dto Orafv- 

i6y. i WO ye*r UidMn Small, crash’prpor. torni^* 

Mjn.-Siar Limzled Tc under 1 over waJer within isrilW 
zpfiA Maximum ppeed 3C.0Q0 M.PH Relepda^ deaEh^ 
doling whf^in To Slone Age SORYIVi due Seal Snt irfto 
EHIDY The nc-htwol Heaven Tama S^etton f aflh- No mail 
Tt^.1 lor qtpAJpleWrlsi^ in pens*?^ AT A SafF- 15W Ngrth 
t Wesley. Ti-v*i> 



FWANCWi 



REPAIR YOUR CftEDin . . piis Fill Yc^r 0^nk Account 
im|h C«7vl ■ Frp- Ptflailr Antcu. Soi 566-A. Menici, NY 
11566 



DEBTS? SILLS? SAG CftEOff? No prafeem! We If ha^p 
now, App i&stions ac oap^eC 10 i&0.5Ki® Nd atoan company 
Frps: rtpplica?ion call |J&0^ 979-I4S0 gr i«dtp TCAC. depl 
PM 4Q9 CAnlury Park South 4M17, SirmiTtgitoim. A^ibarLi 

mm 

LOANS Per small buftinesaea-! Can Federal Leon 
trvtoym&llpn BD<Q-62i^45l tor fallal 



NOW TO OViflCOHE A LAYOFF olher Im^hcIbi 
crises. imj»dant.V*iu34i4eacT<^csi.S3 SS’.Grwn, Box2S23J7 
{M Tampa. FL Smb 

THE LAYMANS DUSE :□ fl£AL ESTATE LOANS, + -nusr 
Ilw Lhu nififfiAnOnr ftrtfl! it=r>tk Be adh>rmod «hd save money 
dnd rime LIOCOcheeto'M.a. u. Property Finential Serviees, 
19flD N TusSm Si., Suite 119, Grant** CA 92665 Allow 6 
wee he 



CREDfT (jarOe Vise Mesler Card Credit PrgWpmt W^l- 
come Cafi 602-926-216? anytime 

EASY Gu*dlio*4 ^uJranteed io uv« 50% or mo#* on 
p#*3£nt artcS Pulu^a hnortg&e^ toils. 56 95. O^bAdaga 
Funding Company, 1209 Lancaster Aivanue, 'Syraccae, New 
York 13210 



FREE Gold Ored^l CAvid HpriMn® Wgrlcf Irtlfr^igrtai, 30 
BfAnlgrO Ptprfi. Newark. H J. 07102 



J-EARRKj aas 



HUGE SAVINGS ilimnaie Dealer WHruups Free TfiaH 
Satlenes WiG&ee. ale. T-awns Ranged. Call Tell Free 1-aCO- 
3Z3-1212. Of Wide. Ltoytfa-PMC. ftocktond, IL flmC 

FREE HEARING AID CATALOG- r X by mrft Wnm 
Monpy$aw#ra‘ . SSXSPM-iil Larf^ien. EopuNpofl C^liigmUi 
91349. 



TOBACCO 



PIPE SMOKERS* Ptwirepm OualHy blends. Wide Scbc^ 
<Bfi -FREE TOBACCO MENU. Pi^c 4 P^iKh, 8 im 

2S710. MttttlalHld CT M4i4 



MAIL orddr - P-ph end clawing tobaieos, rc i your own 
cigar#l&e tobacoo end aic ea^- •*€• Fr*e Catalog. Writ*. 
fl^itotonL Tobacco, P.0 Sc« Z707, Owenattoto, KY 42302- 
2707 or cell toll free 1-BOP451^t89. 



SOENCE iOtMJSTTTY 



1, £J^^£JR^4ieNr6HS' , LABORATORY CNEMtCALS ■ 
GLASSWARE. Cnlatenu* S1-S0 Ffttabis^ 1953- 
HAGEHOW LABORATORIES, 1302 Wji.hirigton, 
MAMfTOWOC, WISCONSIN 54220 



PORMLILASw PLANS P FTC 



CONVERT MILK into a we:e"p'CfO^ pianto {impound, by 
ihe §a65n Sample tcymula Send 52. fi G . RO Box 3204. 
Rfidgewopd. N Y. 11S80 



THWELAND RESORTS 



BAHAMA CRUISE LOWEST NATIONWIDE! 5 daya $+96.00 
51S5-95 1 404-963-3672. 



TELEPHONED SiWiCE 



TELEPHONES 581^58^^ (A^rHKir.Jtn Wril*: 

Telephones, Ekik 6M. Simfwen. PA 10407 



SPECIAL SERVICES 



INFORMATION Oh a#ty1hl^ Ferguson Res^aroU 
Sp*ei***ts, 60-15 Wctod Wood^Mta. New YcrU 1 13T7 



HRIB 



HERBS - T vi"rtmbrT. Rpy O'Arco, and Olhera-. Catalog 
SI. 00 (rflurtdfbfel. Jude Herbs, Bast 563PM, Hunbngton 
St* bon. New Yorh 11746 



tEAUH^AMMl 



YOU gen grow heir* Met urti mmhod. Frut deiaila 
HeJrweya Pax 3W34&, hNHbOvmo. FL 32936-0345. 



HERBS, Vitarmm. Free- taiaipg Si ,00 s4ilpptftg. FMH. B09- 
PM1Q, DtoariaK* Roed, Cocoa FL 32922. 

STOP ATHLETE S FOOT, JOCK-flCHE Tned wwything on 
marker, srllfl h+va prpbtoms? Product In home will al last, 
give ainiuring, inekpensive relier you want. Sjnsiaoiloc 
GupHlHd. Send flA, Ter mi male, 17D6A, Souinoaal lffih, 
AH 72712 

PSORIASIS Suftorers Disaouragred? lorF-se imp(K- 
tin? intormalwn thsl to helping ritouawNft Pixagqi. P.O. EM?k 
1 1 6797 -PM. Carrollton, TX 7501 1 

WCHGIfT CONTROL NUTRITIONAL SUPPLEMENTS 

mr 59 yeen$ Free CeuLodj JE3 E^Herpri^es, PDQ 24125, 
deckeonvista. FL 32241-4125 



KEEP YOUR HEALTH. Fme Nccmation V E . Sax 43623, 
CleraSBJXl. Ohip 44143 



WOfTK CLOn-HNG 



OSrtkDSH B'GOSH Ctottilng. CMIdran A *tfm Snea 
CeNoq- K? K> P*>+ Pepot. Dept PM2R. S^hvan, IlSi961. 

WORK CLOTHES SAVE BO^ShlrTA, Pams, DOrtralH. FrH 
Fpkdef. Write: Gilto, *«M East 7H1 SlreiH Oe&. PftM. 
aewlafltf . Ghto 44106 



GAftDEfJMC & LAAVN CARE 



BATEHAM'S TRAPPER, duality i&ai.FfiP picking u^PIHE 
CONES OTHER THINGS. S 16.95. IhMr btobtMato. 
Biitoham Wig. Routa 1 Bax 2390. Sytvetiar, GA 31791 



HHJ^COOKWQLETC 



SODA hew. ■aril la LhOCulale -ream Pioi |20.94 &tr ^jse 
iHSdudes de ivfrry Dbjsle DiamC-to Sud&i 2900 Bristol El.. 
BMg. B, Spina 206, CbBAa Meu, CA 92626. 

MARVELOUS Munchin 1^ piAm. SENSUOUS 
Chocolate SquHtnua plus IS lavohie r^ipcs J4 jOD p 
Mirte^s. Bos 2?4?1. Si Lowa. MO 83138 

HOME COOKING! 16 */bur>valeiirig RtCipdi 56.K- 
S45E. BrytthW, PO. BOK 2571A Olffllto, KS 660E2 

SAUSAGE M Rw! ' S CO £AS€ Fq T So 7 SS. 

AtJ^ns, Tgrei 7&751 



DELKjHTFUL i>p&Y Ca^ Vl-gtola l-sm-ly ret pa 13 .to 
SASE Blraie‘3, 4iifi Lovaia Ln.. Suite 22i. Dallas. TK 7532b 

STUFFED LUNCHES 20 EftSy F«ke1 SaiHlWiCbtt. HUBll 
12 Ploeger. Bon 50964 - Co?PM. =Pflfto Alio CA *1^03 

FANTASTIC STUFFED GREEN PEPPERS Did lanviy rec> 
Pd. S3. DO SASE Mt i^n 5251 JatetkS. Heuaton. TK 770S6 

FAMOUS c iengli Canadian Traditional Recipe* S4.7S 
Vjl^r dn Lmw C-P ShertnM*e OoAbec CenedP JlH 
5L1 



CHOCOLATE Cwed PaanutBvMw&ipe. Rt*cip«.SJ.D9. 
P O 6^4i Fo-n ColMna, Coto^dn 

' 1M WAYS TO COOK CHCKEHI* 15. W.ptarwMte &o* 

433 157 -Pi, RfeMw^. CA 96049 

MCHDWAVE Cookbook st L p&. flbpa'isers. mam 
CEHjrees. d^tae^la leverages 13.95 Humph^e* 
F^tamftltonal 1 1 O 6 Kalihi Place. Kula. Hawaii 
Sailtolaction: O+Ji'antaed 

STGPl Enaoy a bookiet ct 66 aWcrda&le, easy to make. 
Cttockan rec-pes.. Savidt^ so . CIugKba. Bex 4?0. Arena. Wl 
53503 



BEETMAKlNG^ CYC. 



FREE CATALOG Wirranrftihg. BM F m^ing suuu'es 
O^sIdwnSaa, Bdk 1227AA Daytona Beach. Ftovida 32(31 5. 

BEERMAKERS GNLYt FREE C^ldlbfr-lMft*S*:i*- 
YYslIiam s, 219$"Mi, Sen Lasndfo. CA 9*577 

WINE'BEER MAKING CJ-La-o^ Bl. Emarpr^s 1845 
Souih 1 9ii”. Springfeld, Mime* 62TD3 

WINEMAKERS ■ BEERMAKERS: FREE ILLUSTRATED 
CATALOG OF SUPPLIES. SEHPLEX, BOX 11476R. 
MINNEAPOLIS, MIHNE50T* 55411 

BEER, WlN£ make your own. Fiee ceiaicid. (ti^lMy sup- 
plies, exoetiah! to si servk» Bw $ Win* Hobby P-O- Bdx 
31(MP. WiMM, MAM118 



WINEMAKERS - BEERMAKERS Fw Hlwlratod CzMx® 
- Faat Smviofl ■ Large SfrtPCtXW^ - Y'ih. i M»i engird - ^ 1 8| 254- 
BSA2 - Kraus Dd:h ?*50 L Srvdepend^hto, M«url 64053. 

DBTUATION: m.ikff gr*in ^C4h4J in yOur fcilCtWA,*S tor 
bnnkky! - K'^amkn PiYwSuntorrs. 906 Ackerman Ave. 
S/iucu^N.T. 13210 

FREE DKunaker'S Wi^n akfir £ SAVINGS Cdlaloq 1 
Winemaker a Marked, Bo* 29flhf, Sumney. to*a 50674 



OUKiluAR ALARMS A HOME 
PROTECTION 



SURVEILLANCE - SECURITY, aqu^nani ■ In^ruefcian. 
Free Ciwtog . . Mulllmaft, P.O Bok 1297, Dookewaie. Tftj 
5650G 



POPULAflM£CHAMICS*OCTDBEI? 19 BB 153 




Good Gyrations 

Look up in the sky It's a bird, ft's a plane. 
No, it's you in a new slicker, quicker 
and safer gyrocopter. 



The Body You Want 

New hi-tech computer-controlled 
fitness machines melt fat, firm muscle 
and help you look and feel great. 



Racing To The Max 

We put ourTVIustang's pedal to the metal for 
24 hours straight to bring home a win in the 
toughest kind of auto racing. 



Finishing Touch 

Our giant woodworking guide shows you 
unusual ways to finish unpainted furniture and 
build a contemporary 5-piece bedroom suite 



Cutting-Edge Collectibles 

Exotic matenals are used in these fascinating 
and expensive handmade collector knives 
that are true works of art. 



Bomb Basics 

What happens when Dan Marino throws a 
forward pass to Mark Duper? We look at 
physics, aero and human dynamics factors. 



mill JlH MKCHANH23 < W5N (HW-tTiKl i- piltalwi rntmehlj by The Hi-ur.l C.qtmicNi, ill Wrrt a Tlii Stirrt, Slew YirL KV MIUI, El. ft. A. ftlhtcrUkrti I m rinn\ Artr* ;itp I piwtwMMu, 

li:: Iff fur irp ywm. tiS.ir fur y™t>. rtifwlu a\*i iJh mil lir« «i fir each yw, p9 Jd Ni 1 * - Taffc, NY, «ni pftiihmi rndlij^ dBra.**. Auhurenl mnkW* mnfllrc- 

m- i JfivLu In- 1 unuLa hft, Wlt« Ihj-, ! W Ikeurlem I *0 ■waifc mjLlig- ul the ■; Hkv.il. Mk^Jcn [ ■ f' , MeXini, Jlhh 1 3 1 I ’*'■ i. ■ ¥.<** I <v TW Birth*] i i iej)m A1 lit! hi r ItHPTWii F“rai|» , 'l ib 

EI -HLA-. 1**™AKTEK: 1W-, mi r«w .■Jim*.*- tu lY^iLir 1'U. Ikn Illl4. t** Mum-*. LA DflkUk 
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POPULAR MECHANICS • OCTOBER 1 9S8 





WhenYDune Bananas OverACar. 



You're obsessed. You 're crazy 
about your car. Its your wildest 
fantasy, suddenly a reality. 

If you truly appreciate fine 
machinery, you protect it. With 
Purolator Filters. 

Purolator invented the first oil 



and air filters. And you still can't 
buy better engine protection for 
your car. 

Use Purolator oil and air filters 
regularly That way you can rest 
assured your dream machine won't 
turn into a mechanical nightmare. 



Heads you win 



Merit delivers both sides of the coin: 
rich, satisfying tobacco taste and even less tar than other leading lights. 

In fact, the majority of smokers in a nationwide test agreed that Merit tastes as good 
or better than cigarettes that have up to 38% more tar. The secret 
is Enriched Flavor™ Only Merit has it. Light one up. 

Chances are, you’ll love it. 




Enriched Flavor!" Jo\ A solution with Merit. 



Jot 




MERIT 



Rite* 




SURGEON GENERAL’S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 



Kings; 9 mg "larv 0.6 mg no lint av.pr cigar bHb bi FTC math ad 



